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Why   LINOLITE   Gives  Twice 

as  Much  Useful  Light 

as  Bulb  Lamps  with 

Same  Energy  Consumption 


L 


Dimensions  being  equal,  the  filament 
giving  the  maximum  useful  light  is  the  one 
in  the  Linolite  lamp,  or  the  filament  which 
is  perpendicular  throughout  to  the  direc- 
tion in  which  the  illumination  is  desired. 

The  Linolite  lamp  is  more  efficient 
than  the  bulb  lamp,  due  to  its  form;  and 
doubly  efficient  due  to  this  lamp  and  its  re- 
flector which  is  designed  to  maintain  the 
same  relative  position  to  the  filament 
throughout  its  length,  and  by  so  doing  con- 
centrate or  diffuse  the  light  as  the  condi- 
tions may  require  on  any  given   area. 

A  partial  distribution  is  made  of  the 
illumination  before  leaving  the  stretched 
out  filament  of  the  Linolite  lamp,  instead 
of  the  usual  method  of  confining  the  source 
to  a  mere  point  from  which  all  the  light 
must  radiate. 
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Federal  Tungsten  Clusters 


NO.  7&1 


For  Brilliant  Illumination 

No.  751  is  especially  adapted  for 
stores,  halls  and  offices.  Unusually 
attractive.  Gives  most  effective  dis- 
tribution of  light.  Has  20-inch 
porcelain  reflector,  and  7- inch  can- 
opy. Undercone  and  shade-holders 
nickel  plated.  Stem  and  canopy 
polished  brass. 

Write  for  Bulletin  No.  1100  which  gives  full  information 
about  this  and  the  many  other  Federal  Clusters. 


Federal  Electric  Company 


Lake  and  Desplaines  Streets, 


CHICAGO 


Don't    Spoil    the    Picture    with     unsuitable 
illumination. 

The  WARD  PICTURE  LAMP 

provides  ideal  service  for  this  exacting  prob- 
lem in  illuminating  engineering.      Write 

McLEOD,  WARD  &  COMPANY 

a  Thames  Street,  New  York. 


Porcelain  Shade  Effect 

at  Steel  Shade  Cost 

That's  exactly  what  you'll  find  in 

Hubbell  Enameled  Steel  Shades 


FOR 

Tungsten  Lamps 

THE  MOST   SUBSTANTIAL  SHADES 
for  the  FACTORY.  STORE  and  OFFICE 

Handsome  Enough  for  the  Home 

No.  5603,  10  Inch,  $12.50  Doz.  List 
No.  5694.  12  Inch,  $14.25  Doz.  List 

HARVEY  HUBBELL,  Inc. 

BRIDGEPORT,  CONN. 
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WE  MAKE  REFLECTORS 

TO  GIVE 

ANY    CURVE    DESIRED 

PLAIN  OR  ORNAMENTAL  IN  DESIGN 


SEND   FOR  OUR  NEW  CATALOGUE  No.   56 
COVERING  A  FULL  LINE  OF 

FRINK  TUNGSTEN  CLUSTERS 

SHOW  WINDOW,  CASE,  and  other  REFLECTORS 


I.  P.  FRINK  : :  New  York 

551  PEARL  STREET 

DESIGNERS  AND  MANUFACTURERS    OF   LIGHTING    SPECIALTIES 


The  New  Integrating  Globe 
Photometer 

CJ  Especially  adapted  to 
the  photometry  of  incan- 
descent electric  lamps. 

^  GiveslfitrWidt  readings 
of  mean  spherical  candle- 
power  (total  flux),  mean 
hemispherical,  and  inten- 
sity in  a  given  direction. 

NOTE:— The  Sharp-Millar  Pho- 
tometer can  be  used  independent  of 
the  Sphere. 

Prices  and  full  description   on   application 

FOOTE,     PIERSON       &       CO.,       Manufacturers  and  Sole  Licensees 
164  DUANE  STREET,  NEW  YORK 
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Metallic  Hame  Arc  Lamps 


The  latest    development  in 
outdoor  series  arc  lighting 


Metallic  flame  arc  lamps 
at  4  amperes  give  the 
same  useful  illumination 
as  6.6  ampere  carbon 
enclosed  direct  current 
(c.c.)  arc  lamps. 


They  operate  on  alternat- 
ing current  with  mercury 
rectifiers,  or  on  direct  cur- 
rent series  arc  machines. 


Life  per  trim  200  hours 


Westinghouse  Metallic  Flame  Arc  Lamps  are  the  most 
economical  to  install  in  regard  to  both  efficiency,  and 
low  cost  of  maintenance.  They  have  double  the  effi- 
ciency of  the  carbon  arc  and  produce  a  far  superior 
illumination. 

Described  in  Circular  1155 

Westinghouse  Electric  &  Mfg  Co. 
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Baltimore  Cincinnati 

Boston  Cleveland 
Buflalo 


Dallas  Kansas  City  New  Oi leans  Pittsburgh 

Denver  Los  Angeles  New  York  St.  Louis 

Detroit  Minneapolis  Philadelphia        Salt  Lake  City 

Canada:  Canadian  Westinghouse  Co.,  Ltd.,  HamUton,  Ont. 

Biauift'&  Co.,  Citv  of  Mexico. 


San  Francisco 

Seattle 

Syracuse 


Mexico  :  G.  &  () 
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WORTH  LOOKING  INTO 

q  IS  ILLUMINATING  ENGINEERING  MAKING  PROGRESS  ? 
A  review  of  the  field  for  the  past  year  by  Mr.  E.  L.  Elliott  is  both 
encouraging  to  those  interested  in  the  development  of  illuminating 
engineering,  and  interesting  to  everyone  who  would  like  to  see 
better  lighting  practices  in  force.  If  any  one  is  doubtful  as  to  the 
real  growth  and  development  of  this  new  science  let  him  read  this 
record  of  a  year's  progress. 

^  THE  NEW  STREET  LIGHTING.  On  every  hand  is  heard 
the  cry  for  more  and  better  street  illumination.  The  movement 
for  the  new  street  lighting  is  spreading  over  the  country  like  a 
prairie  fire.  Mr.  A.  W.  Leonard  tells  what  Minneapolis  has  done 
in  artistic  street  lighting,  and  Mr.  Sydney  C.  Blumenthal  shows 
that  Baltimore,  Md.,  is  abreast  in  the  procession;  while  those  who 
are  interested  in  uncompleted  schemes  for  such  improvement  will 
find  something  worth  reading  in  an  article  dealing  with  lamp-posts 
from  the  artistic  standpoint. 

^  PROGRESS  has  been  the  word  in  every  branch  of  the  lighting 
field.  Mr.  Thomas  J.  Litle,  Jr.,  tells  what  has  been  done  in  incan- 
descent gas  lighting ;  Mr.  A.  Cressy  Morrison  sets  forth  the  present 
status  of  the  acetylene  industry;  while  Mr.  Max  A.  H.  Briinner 
describes  the  German  gas  industry  at  the  beginning  of  1909. 
^  Much  has  been  heard  in  technical  circles  as  to  the  need  of  more 
illuminating  engineering  data.  Mr.  J.  S.  Codman  contributes  a 
ivaluable  article  on  this  subject. 

i^  LIGHTING  FIXTURES  are  changing  as  well  as  lights.  Com- 
mercial fixtures  are  described  and  illustrated  in  a  special  article  on 
this  important  subject. 

^  PLAIN  TALKS  on  Illuminating  Engineering  begin  a  series  on 
street  lighting.  Those  who  want  the  pith  of  this  subject  in  plain 
language  will  find  it  here. 

tJI  Besides  the  usual  editorial  and  review  departments  there  is  a 
specially  valuable  series  of  letters  from  the  various  interests  in  the 
illuminating  engineering  field  setting  forth  the  records  of  the  past 
year,  and  the  prospects  for  the  year  to  come,  together  with  other 
interesting  articles  in  this  issue  of 

THE  ILLUMINATING  ENGINEER 
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The  City  de  Luxe 

should  have  the  lighting  system  de  luxe. 

The  Daniels 

Boulevard  Lighting  System 

combines  the  highest  type  of  artistic  design  with  the  maxi- 
mum efficiency  of  results. 

Our  designs  express  elegance,  dignity,  and  stability. 

Our  pressed  bronze,  copper,  and  steel  posts  fully  equal 
cast  metal,  at  a  fraction  of  the  cost. 

In  every  case  the  efficiency  and  reHability  of  the  arc 
lamp  is  utilized. 

The  globes  are  large  enough  to  give  perfect  diffusion 
and  bear  the  right  proportion  to  the  post. 

The  most  practical,  serviceable,  and  all-around  satis- 
factory system  of  lighting  for  the  better  and  newer  street 
il  umination. 


The  Jandus  Electric  Company 

CLEVELAND.  OHIO 


NEW  YORK  OFFICE 

114  LIBERTY  STRE'^T 


PHILADELPHIA  OFFICE 

1211  FILBERT  STREET 


CHICAGO  OFFICE 

23  E.  LAKE  STREET 


In  dealing  with  advertisers  please  mention  The  Illuminating  Engineer 


Illuminating    Engineer 

Vol.  IV  MARCH,    1909  No.  1 

CIVIC    PRIDE 

"Some  love  darkness  rather  than  light  because  their  deeds  are  evil." 

Much  just  complaint  has  been  made  against  the  conduct  of  municipal  affairs  in 
this  country.  To  discover  the  cause  of  an  evil  is  to  half  secure  its  reform.  The 
broad,  underlying  cause  of  abuses  in  city  government  is  indifference  on  the  part  of  citi- 
zens ;  in  other  words,  a  lack  of  civic  pride.  The  city  has  been  looked  upon  as  merely 
a  camp  of  a  more  or  less  temporary  nature,  in  which  the  fortunes  of  time  and  chance 
have  thrown  the  inhabitant  in  the  vicissitude  of  his  pursuit  of  wealth.  There  has  been 
too  little  of  the  feeling  that  the  city  is  the  home  in  the  larger  sense. 

It  should  be  a  matter  of  pride  with  every  citizen  that  this  larger  home  express  the 
same  high  ideals  which  he  seeks  to  embody  in  his  own  individual  home, — with  this  dif- 
ference, which  places  civic  pride  on  a  higher  because  more  unselfish  plane :  that  whereas 
the  beauty  and  refinement  of  the  private  home  are  limited  to  the  few  who  have  access  to 
it,  the  "  city  beautiful  "  affords  gratification  and  uplift  to  the  whole  mass  of  inhabitants, 
poor  and  rich  alike. 

That  which  ministers  to  our  pleasures  is  sure  to  be  cherished.    The  ugly  and  the 

commonplace  will  never  attract  a  new  citizen,  nor  cause  regret  in  the  old  at  leaving. 

,  The  peculiar  fascination  and  enjoyment  to  be  found  in  brilliant  illumination  is  a  matter 

of  universal  experience. 

\__^         The  newer  and  better  street  lighting  is  as  sure  to  arouse  civic  pride  as  are  neglect 

_yand  slovenliness  to  produce  indifference  and  disgust.      There  is  no  surer  means  of 

cleansing  a  city  physically,  morally,  and  politically  than  by  giving  it  abundant  light. 

The  relation  between  moral  and  physical  darkness  is  far  more  than  a  figure  of 

rhetoric.     No  move  on  the  part  of  municipalities  or  civic  organizations  is  so  potent  for 

political  purification  as  the  rapidly  spreading  sentiment  for  the  newer  and  better  street 

.lighting. 

■\j        Let  the  good  work  go  on. 

Light  up,  and  keep  lighted  up! 
0-7  
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A  Year's  Progress  in  Illuminating  Engineering 


By  E.  L.  Elliott 


This  issue  marks  the  beginning  of  the 
fourth  year  and  volume  of  The  Illum- 
inating Engineer,,  and,  conforming  to 
custom,  is  made  the  occasion  of  a  general 
stock-taking  of  the  year's  doings  in  the 
illuminating  engineering  field,  and  an  ex- 
pression of  opinion  from  the  various  in- 
terests as  to  the  outlook  for  the  coming 
year. 

Perhaps  no  general  proof  of  the  solid 
progress  and  steady  advance  of  illuminat- 
ing engineering  is  so  significant  as  the 
opposition  which  has  cropped  out  from 
various,  and,  in  some  cases,  unexpected 
sources.  A  tree  is  known  not  only  by  its 
fruits,  but  by  the  clubs  under  it;  where 
there  are  good  persimmons  stout  poles 
are  sure  to  abound.  The  great  Agassiz 
once  said  that  every  great  scientific  dis- 
covery had  to  pass  through  three  stages 
of  existence :  First,  when  every  one  said 
it  was  impossible ;  second,  that  it  was  con- 
trary to  religion,  and,  third,  that  every- 
body knew  it  before.  Illuminating  en- 
gineering, being  a  distinct  step  in  the 
progress  of  science,  must  expect  to  pass 
through  these  three  stages  of  growth. 
The  first  has  been  practically  passed  at  the 
present  time ;  but  we  still  have  vivid  recol- 
lections of  the  time,  not  much  more  than 
three  years  ago,  when  the  idea  of  a  maga- 
zine devoted  to  the  subject  was  consid- 
ered, even  by  those  best  qualified  from 
their  position  to  understand  the  situation, 
as  a  chimera  not  worth  serious  considera- 
tion ;  and  while  we  have  none  of  the  "  I- 
told-you-so  "  spirit,  it  is  a  satisfaction  to 
see 

"  Those  who  come  to  scoff  remain  to  pray." 

The  past  year  has  marked  the  definite 
progress  of  illuminating  engineering  from 
the  first  to  the  second  stage  of  its  growth. 
Within  the  last  half  of  the  year  there  has 
arisen  no  little  murmuring  against  this 
new  branch  of  applied  science  on  the 
ground  that  it  is  opposed  to  the  dogmas 
of  various  old-time  commercial  creeds. 
There  is  a  certain  type  of  mind  which  can 
never  see  any  good  in  what  is  new  or  un- 
usual, no  matter  what  advantage  it  might 


ultimately  be  to  them.  This  type  of  mind 
is  naturally  rarely  found  among  the  young- 
er class,  but  is  encountered  among  those 
whose  success  in  days  gone  by  has  pro- 
duced a  more  or  less  general  ossification 
of  the  intellect;  the  brain  can  lose  its 
flexibility  as  well  as  the  bones.  Their 
principles  and  ideas  of  business  become 
sacred  to  them,  like  the  graves  of  their 
ancestors,  and  they  will  complacently  see 
the  railroad  of  progress  surveyed  around 
them,  so  long  as  it  does  not  disturb  the 
hallowed  ground  of  their  fixed  ideas. 

That  illuminating  engineering  is  al- 
ready rapidly  emerging  from  its  second 
stage,  however,  is  shown  conclusively  by 
the  recent  change  in  attitude  of  the  gas 
interests.  When  we  pointed  out  a  year 
ago  that  the  electric  interests,  by  their 
vigorous  and  hearty  endorsement  of  il- 
luminating engineering,  were  executing 
a  flank  movement  upon  the  gas  lighting 
industry  which,  if  not  soon  intercepted, 
would  cut  off  their  principal  sources  of 
supplies,  we  were  rather  severely  taken 
to  task  for  these  heretical  utterances. 
But  truth  is  truth,  and  will  always  pre-  . 
vail.  The  leading  manufacturer  of  man- 
tle burners  and  accessories  has  recently 
established  an  illuminating  engineering 
department  in  charge  of  one  of  the  ac- 
knowledged leaders  in  the  profession,  and 
at  least  three  of  the  largest  gas  producing 
corporations  in  the  country  have  practi- 
cally recognized  illuminating  engineering, 
either  by  establishing  regular  depart- 
ments, or  by  making  practical  use  of  the 
science  in  their  work  and  their  advertis- 
ing. Papers  on  the  subject  have  been 
presented  at  all  the  principal  gas  conven- 
tions and  have  aroused  lively  interest  and 
discussion.  Very  decided  and  highly  ivi- 
teresting  developments  in  the  field  of  gas 
illumination  may  be  confidently  expected 
during  the  coming  year. 

Another  similar  evidence  of  progress  is 
the  substantial  interest  that  is  being  shown 
by  the  manufacturers  of  illuminating 
glassware.  One  of  the  oldest  and  best 
known  of  these  recently  announced  that 
it   had   secured   the   services  of  a   firm  of 
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consulting  illuminating  engineers,  and 
that  hereafter  all  of  its  product  would  be 
made  and  sold  on  an  illuminating  en- 
gineering basis.  Still  another  of  the  old 
and  well-known  makers  has  brought  out 
a  new  line  of  glassware,  which  is  being 
marketed  on  engineering  lines.  Less  con- 
spicuous are  the  glass  makers,  who  are 
imitating  the  products  of  the  manufactur- 
ers of  legitimate  scientific  glassware, 
thereby  acknowledging  both  the  superior- 
ity of  the  wares  which  they  are  copying 
and  their  own  incapacity  to  originate. 

In  the  manufacture  of  lighting  fixtures 
progress  is  also  being  made,  although  in 
this  particular  field  there  is  probably  the 
greatest  amount  of  opposition  at  the  pres- 
ent time.  One  concern,  practically  new  in 
the  business,  which  saw  the  trend  of 
events  and  took  advantage  of  the  oppor- 
tunities, has  devoted  its  entire  attention 
to  the  manufacture  of  commercial  fixtures 
constructed  on  illuminating  engineering 
principles,  and  has  been  shipping  its  prod- 
uct in  trainloads;  while  many  of  the  old- 
time  manufacturers  have  been  glorying  in 
their  past  achievements,  reviling  the  up- 
start illuminating  engineer,  and  trying  to 
figure  out  how  they  were  going  to  get  a 
new  dollar  for  an  old  one.  There  is  at 
least  one  case,  however,  of  an  old-line 
fixture  manufacturer  of  first-class  reputa- 
tion having  recognized  and  applied  illu- 
minating engineering  principles  to  fixture 
design  of  even  the  most  artistic  order, 
and  has,  even  within  the  short  time  since 
this  policy  has  been  followed,  had  sub- 
stantial proofs  of  the  wisdom  of  its  choice. 
A  considerable  number  of  the  others  are 
beginning  to  whistle  so  loud  to  keep  up 
their  courage  as  to  show  that  their  sur- 
render to  the  inevitable  is  imminent. 

The  use  of  illuminating  engineering  by 
electric  lighting  companies  in  order  to 
give  better  service  to  their  patrons,  and 
thereby  secure  a  larger  measure  of  pat- 
ronage, has  made  marked  and  highly  sat- 
isfactory progress  during  the  year.  This 
has  been  noted  in  detail  from  time  to 
time.  The  most  recent  development  in 
this  line  is  the  move  made  by  an  Eastern 
lighting  company  to  actually  sell  light, 
measured  in  candle-power  hours,  instead 
of  electric  current. 

The  Illuminating  Engineering  Society, 
whose  early  dem.ise,  like  the  good  boy  in 


the  Sunday-school  book,  was  lugubriously 
predicted  by  some  of  the  wiseacres  on 
illumination  a  year  or  so  ago,  continues 
to  flourish,  its  last  annual  report  showing 
a  very  comfortable  cash  surplus  and  a 
membership  of  practically  a  thousand, 
both  of  which  have  increased  since. 
Through  its  initiative  an  international 
agreement  upon  a  standard  of  candle- 
power  is  very  near  an  established  fact, 
and  will  undoubtedly  be  fully  achieved  be- 
fore another  year  has  passed. 

The  agitation  in  England  which  has 
been  going  on  for  three  years  looking  to- 
ward the  formation  of  a  similar  society 
has  at  last  culminated  in  definite  action. 
The  preliminary  steps  have  been  taken 
toward  the  organization  of  an  illuminat- 
ing engineering  society,  which  will  start 
off  with  a  membership  including  the  best 
known  authorities  in  both  England  and 
the  Continent  on  subjects  pertaining  to 
illumination. 

General  interest  in  the  subject  may  per- 
haps be  best  judged  by  the  constantly  in- 
creasing number  of  articles  pertaining  to 
its  various  branches  which  appear  in  the 
technical  press,  and  also  the  abstracts 
from  such  articles,  as  well  as  original 
matter  of  a  popular  nature,  that  has  ap- 
peared from  time  to  time  in  newspaper 
and  general  periodical  literature. 

On  the  whole,  therefore,  the  progress  of 
illuminating  engineering  as  a  distinct 
branch  of  applied  science  and  a  separate 
profession  has  made  very  substantial  and 
satisfactory  progress  during  the  past  year, 
with  every  prospect  for  equally  good 
progress  during  the  coming  year. 

In  the  field  of  light-sources  the  past 
year  has  developed  nothing  radically  new, 
but  has  been  marked  by  the  very  rapid 
introduction  of  the  tungsten  lamp  and  the 
inverted  gas  burner.  The  facilities  for 
manufacturing  the  former  have  been  in- 
creased more  than  ten-fold,  and  still  are 
unequal  to  the  demand.  In  the  construc- 
tion of  the  lamp  itself  progress  is  note- 
worthy in  the  production  of  smaller  units. 
The  40  watt  lamp  has  been  successfully 
produced  now  for  several  months  in  a 
form  substantially  the  same  as  the  car- 
bon filament  type — i.  e.,  in  a  bulb  fitted 
with  an  ordinary  short  Edison  base.  The 
25  watt  lamp  is  also  making  satisfactory 
progress.     Tungsten  lamps  in  small  units 


THE   ILLUMINATING   ENGINEER 


and  adapted  to  run  on  low  voltage  circuits 
in  connection  with  small  transformers,  or 
"  economy  coils,"  are  in  process  of  evolu- 
tion, and  will  doubtless  become  a  com- 
mercial factor  during  the  coming  year. 
Prices  have  been  reduced  materially,  and 
as  the  production  increases  and  prices  of 
manufacture  are  more  definitely  standard- 
ized, it  is  inevitable  that  prices  will  fall 
still  further.  Fixed  charges  and  experi- 
mental work  always  constitute  a  large 
item  in  manufacturing  expense  in  the 
early  stages  of  any  new  article ;  as  the 
quantity  increases,  the  proportion  of  fixed 
charges  reduces  itself  automatically,  and 
both  experience  and  larger  production 
likewise  reduce  experimental  charges. 

The  flaming  arc  lamp  has  made  equal 
progress  in  the  field  of  arc  lighting  with 
the  tungsten  lamp  in  incandescent  light- 
ing. It  has  at  last  been  installed  for  spe- 
cial street  lighting,  and  this  vise  must 
surely  largely  increase  in  the  near  future. 
Perhaps  the  most  notable  evidence  of  its 
progress  during  the  past  year  has  been 
the  large  number  of  new  lamps  placed 
upon  the  market,  of  both  foreign  and  do- 
mestic manufacture.  The  leading  make 
of  lamp  of  this  kind  has  recently  brought 
out  an  improvement  which  materially 
adds  to  the  efficiency  of  the  lamp,  in  a  de- 
vice for  preventing  deposit  from  the  fumes 
of  the  carbons  settling  upon  the  outer 
globe  and  absorbing  light ;  also  the  use  of 
a  prismatic  inner  globe,  which  changes 
the  distribution  of  the  light  from  the 
maximum  at  vertical  to  a  maximum  at 
about  45  degrees,  thus  giving  a  distribu- 
tion much  more  favorable  for  street  il- 
lumination. A  lamp  using  two  pairs  of 
carbons  with  an  automatic  device  for 
switching  from  one  to  the  other  is  an- 
nounced to  appear  in  a  short  time.  This 
will  reduce  the  labor  of  trimming  to  prac- 
tically one-half. 

The  luminous  or  metallic  arc  has  un- 
doubtedly made  progress,  but  is  not  yet 
well  out  of  the  experimental  stage.  This 
does  not  mean  that  such  lamps  are  not  in 
successful  operation,  but  that  there  is  a 
comparatively  wide  field  for  research  and 
improvement  in  their  construction.  The 
success  that  they  have  already  attained, 
however,  and  the  rapid  introduction  of  the 
flaming  arc,  afford  sufficient  proof  that  the 
old  type  of  carbon  arc  has  had  its  day,  and 


must  give  way  to  the  newer  forms  as  fast 
as  conditions  will  permit. 

The  mercury  vapor  lamp  has  fully  main- 
tained its  position  in  the  general  line  of 
progress.      A    successful    automatic    start- 
ing device  is  now  furnished,  and  the  con- 
struction of  smaller  lamps,  either  with  or 
without  the  addition  of  tungsten  or  car- 
bon filament  lamps  to  improve  the  color, 
constitute  improvements  that  are  of  con- 
siderable importance.     The  peculiar  qual- 
ity  of  the   light,   which   entirely   unfits  it 
for  certain  purposes  by  reason  of  its  dis- 
tortion of  color  values,  but  which  gives  as 
a    compensation    unquestioned    superiority 
in  enabling  the  eye  to  distinguish  fine  de- 
tails,  is  becoming  better  understood  and 
appreciated,  with  the  results  that  this  form 
of  light  has  been  very  satisfactorily  and 
successfully  introduced  for  certain  classes 
of  commercial   and   manufacturing  work, 
a  field  which  in  itself  is  sufficiently  large 
to   afford   ample   commercial   possibilities. 
While  those  interested  in  other  forms  of 
electric  lamps  were  slow  to  take  the  mer- 
cury  vapor    lamp    seriously,    there   is   no 
longer   any   room   for   doubt  that   it   is   a 
form  of  electric  light-source  which  has  an 
established  value  for  certain  fields  of  use- 
fuhiess  in  which  it  is  bound  to  make  con- 
tinued  progress.      The   so-called   "  quartz 
lamp,"  which  is  simply  a  mercury  vapor 
lamp  in  a  quartz  tube,  which  enables  it  to 
be  run  at  higher  pressure,  with  resulting 
higher  efficiency  and  less  pronounced  col- 
or distortion,  has  not  yet  been  commercial- 
ly introduced  in  this  country,  but  will  un- 
doubtedly appear  during  the  coming  year. 
The  vacuum  tube  light  has  undergone 
no  marked  changes  during  the  past  year, 
but  has  apparently  extended  its  use,  and 
at  least  held  its  own. 

In  gas  lighting  the  inverted  burner  has 
been  the  chief  feature  of  progress.  It 
has  now  been  thoroughly  adapted  to 
American  conditions,  and  its  reliability 
and  practicability  demonstrated  beyond 
any  question  of  doubt.  So-called  "  gas 
arcs  "  constructed  on  this  principle  made 
their  commercial  appearance  during  the 
year,  and  having  undergone  the  trial  of 
use  at  the  hands  of  the  public,  are  destined 
to  make  very  rapid  progress  during  the 
coming  year.  It  is  rather  curious  to  note 
the  parallel  progress  in  the  production  of 
light  by  gas  and  electricity.     Thus,  the  in- 
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verted  incandescent  gas  arc,  in  its  dis- 
tribution of  light  and  higher  efficiency,  has 
striking  similarities  to  the  flaming  arc 
lamp.  While  a  single  inverted  burner  ap- 
parently gives  no  higher  absolute  effi- 
ciency than  the  best  forms  of  upright 
burner,  it  has  a  better  natural  distribution, 
and  with  its  lower  cost  of  maintenance, 
together  with  its  novelty,  has  given  to  gas 
lighting  a  very  substantial  means  of  meet- 
ing the  inroads  which  the  tungsten  elec- 
tric lamp  is  in  a  strong  position  to  make. 

A  new  form  of  gas  mantle  having  re- 
markable qualities  in  regard  to  strength 
and  maintenance  of  candle-power  has 
passed  the  experimental  stage,  and  been 
tested  out  to  a  limited  degree  in  practical 
use,  so  that  it  will  undoubtedly  become  a 
commercial  factor  in  gas  lighting  during 
the  coming  year.  It  is  said  that  these 
mantles  will  run  a  thousand  hours  with  a 
mere  trifling  reduction  in  light  power,  and 
that  they  are  so  strong  mechanically  as  to 
even  stand  collapsing  after  they  have  been 
burned  off.  These  features,  if  they  prove 
to  hold  true  in  a  commercial  use,  as  there 
seems  no  reason  for  doubt,  will  afford  an 
improvement  in  incandescent  gas  light 
that  will  be  not  far  short  of  revolutionary. 
The  fact  is  also  worthy  of  mention  that 
in  the  new  inverted  clusters  or  "  arcs " 
much  more  elegant  lines  of  construction 
are  used,  thus  keeping  the  progress  in  the 
artistic  side  of  light  reduction  on  a  par 
with 'the  mechanical. 

Small  upright  gas  burners  turned  out 
as  single  units— i.  e.,  with  burner,  mantle 
and  chimney  complete  and  self-contained, 
and  sold  at  so  low  a  price  as  to  be  within 
the  reach  of  every  one  (less  than  twice 
the  cost  of  an  ordinary  i6  c.p.  electric 
lamp) — have  come  into  considerable  use 
during  the  past  year,  and  will  certainly 
have  a  large  field,  and  play  no  small  part 
in  maintaining  the  present  position  of  gas 
and  electric  lighting.  It  is  interesting  also 
to  observe  that  recent  tests  seem  to  prove 
that  these  small  burners  are  the  most  high- 
ly efficient  of  any  form  of  incandescent  gas 
lamp.  On  the  whole,  it  is  safe  to  say 
that  improvements  in  gas  lamps  during  the 
past  year  have  fully  kept  pace  with  im- 
provements in  electric  lamps. 

The  acetylene  industry  has  continued 
its  substantial  progress  at  its  usual  quiet 


but  steady  pace.  A  complete  review  of 
this  particular  luminant  is  given  by  Mr. 
A.  Cressy  Morrison,  secretary  of  the  In- 
ternational Acetylene  Association,  in 
another  part  of  this  issue. 

Commercially,  the  past  year  is  one  that 
will  be  long  remembered  by  the  lighting 
interests  of  all  kinds,  in  common  with  all 
other  business  enterprises.  Not  since  1893, 
has  an  old  year  gone  out  with  such  ardent 
wishes  that  another  like  it  might  not  soon 
return.  Much  has  been  said  by  philoso- 
phers, particularly  those  callow  seers  who 
have  had  no  experience,  as  to  the  value  of 
the  lessons  taught  by  adversity ;  surely  the 
stress  and  strain  of  the  past  year  were  not 
wanting  in  this  respect.  Among  these 
was  the  fact,  which  was  very  clearly 
brought  out,  that  the  greater  the  business 
depression  the  greater  the  need  for  the 
use  of  publicity  and  other  legitimate  means 
of  holding  and  securing  business  in  the 
lighting  field.  Without  exception,  the 
lighting  companies  which  maintained  their 
new  business  departments  at  the  same,  or 
substantially  the  same,  footing,  either  fully 
maintained,  or  increased  their  business 
during  the  year ;  while  those  who  reduced, 
or  suspended  entirely,  their  new  business 
departments,  suffered  serious  contractions 
in  their  gross  receipts.  The  logic  of  this 
principle  seems  so  plain  that  it  is  sur- 
prising that  it  should  be  questioned  by  any 
one,  and  yet  such  was  the  case  in  many  in- 
stances during  the  financial  depressions  of 
1908. 

Without  going  into  details,  progress  dur- 
ing the  coming  year  is  likely  to  be  most 
pronounced  in  the  following  lines: 

First,  the  installation  of  better  systems 
of  street  lighting,  both  from  the  decora- 
tive and  practical  standards. 

Second,  more  aggressive  action  on  the 
part  of  the  gas  interests  to  maintain  the 
present  status  of  gas  lighting. 

Third,  more  extended  recognition  of  il- 
luminating engineering  principles  in  both 
the  manufacture  and  sale  of  lighting  fix- 
tures and  accessories. 

Fourth,  the  continued  increase  in  the 
recognition  of  illuminating  engineering 
by  those  largely  interested  in  the  subject 
of  illumination,  including  both  users  of 
light,  architects,  contractors,  and  the  pro- 
ducers of  luminants. 
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Electric  Lighting  in  Minneapolis 

By  a.  W.  Leonard 


Electricity,  like  all  things  commercial, 
comes  as  the  result  of  a  demand  from  the 
people.  And,  too,  like  things  of  real  com- 
mercial worth,  supply  is  forthcoming  when 
the  demand  is  greatest.  Daily  the  house- 
wife demands  more,  better  and  cheaper 
home  lighting  and  low  priced  labor  saving 
■devices  in  order  that  she  may  eliminate 
her  home  drudgery;  the  merchant  asks 
for  better  light  that  he  may  display  his 
goods  to  better  advantage,  that  his  window 
shall  draw  customers  and  sell  his  goods; 
the  manufacturer  to  increase  the  working 
efficiency  of  his  force  by  lengthening  day- 
light hours  and  in  reducing  to  a  minimum 
power  losses,  adopts  the  most  modern  light. 
Each — the  housewife,  the  merchant,  the 
manufacturer — strive  for  better  results ; 
the  housewife  in  the  interest  of  her  home ; 
the  merchant  and  manufacturer  in  the  in- 
terest of  themselves,  their  organization 
and  the  general  public,  strive  for  the  bet- 
terment of  production  methods  for  the  at- 
tainment of  a  product  of  superior  qualities. 

And  thus  in  the  constant  struggle  for 
the  uplift  of  standards  in  home  and  com- 
mercial life,  daily  the  demand  for  the  sev- 
eral uses  of  electrical  energy  become 
greater.  This  especially  is  true  of  all 
prosperous  and  growing  communities ; 
particularly  is  it  true  of  the  metropolitan 
city  of  Minneapolis. 

But  the  natural  growth  of  even  the 
most  prosperous  and  thriving  city  is  not 
in  itself  advancement  enough  for  the  ener- 
getic public  service  corporation.  It  must 
lead  in  the  great  strides  of  progress.  And 
to  lead  it  must  first  of  all  form  a  definite, 
a  conservative  policy  as  between  itself 
and  the  public  in  the  community  in  which 
it  operates.  The  co-relationship  of  inter- 
■ests  in  matters  of  public  moment  where 
the  mutual  betterment  of  city,  customer 
and  the  operating  company  are  at  stake, 
is  a  factor  which,  until  recent  years,  has 
not  received  its  due  amount  of  careful 
consideration. 

The  past  growth  of  the  Minneapolis 
General  Electric  Company,  which  supplies 
light  and  power  in  the  city  of  Minneapolis, 
unhampered  by  the  narrow  policies  of  rate 


control  by  operating  competition,  is  noth- 
ing short  of  phenomenal.  It  has  increased 
its  business  over  300  per  cent,  in  ten  years ; 
it  has  extended  its  lines  in  all  directions  to 
meet  the  constantly  increasing  demand  for 
power  and  for  light. 

In  its  commencement  under  the  present 
Stone  &  Webster  management  in  1899  the 
Minneapolis  General  Electric  Company 
transacted  an  annual  business  of  $300,000. 
Last  year  its  business  amounted  to  $1,- 
008,415,  which  was  about  10  per  cent,  in- 
crease over  the  previous  year.  This,  in 
view  of  the  fact  that  during  1908  power 
business  was  seriously  handicapped  on  ac- 
count of  the  universal  financial  depression, 
speaks  volumes  for  the  efforts  made  and 
results  obtained  by  the  concentration  of 
one  year's  efforts  in  the  development  of 
home  illumination  throughout  the  resi- 
dential districts. 

With  the  early  months  of  1908  came 
the  results  of  the  financial  unrest  of  the 
previous  autumn.  And  despite  the  fact 
that  Minneapolis  probably  suffered  less 
from  this  world-wide  business  depression 
than  any  other  city  in  the  country,  yet  it 
cannot  now,  and  could  not  then,  be  doubt- 
ed that  this  had  its  effect  in  inducing  pro- 
duction economy  of  manufacture  and  re- 
straint of  proposed  projects  of  new  con- 
struction, which  at  that  time  were  many. 

The  prime  functions  of  being  of  this  city 
are  two-fold ;  first,  by  nature  of  its  geo- 
graphic location  it  forms  of  itself  a  gate- 
way of  distribution  to  the  markets  of  the 
world ;  second,  because  of  proximity  to 
vast  undeveloped  natural  resources  it  nec- 
essarily must  be  a  manufacturing  center 
of  no  inconsiderable  worth. 

At  this  time  also  there  appeared  on  the 
market  the  tungsten  lamp.  This  lamp, 
through  its  economy  of  use  in  the  home, 
has  actually  been  the  salvation  of  the  elec- 
trical business  as  a  lighting  industry. 

The  advantages  of  the  tungsten  lamp 
are  many;  so  also  are  the  disadvantages. 
Not  least  among  the  latter  is  its  weak 
mechanical  make-up  of  filament,  making 
careful  handling  necessary.  Constantly 
through   a    slow   process    of   development 
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this  delicate  filament  is  reaching  toward  a 
goal  of  mechanical  perfection,  yet  we  can- 
not deny  that  this  goal  is  some  distance 
off,  and  even  before  mechanical  perfection 
is  reached  many  believe  that  an  even  more 
efficient  illumination  will  become  market- 
able. 

Much  has  been  written  on  the  tungsten 
lamp;  vastly  more  will  undoubtedly  be 
written.  Here,  however,  we  choose  not  to 
discuss  the  lamp  nor  its  uses  generally, 
but  rather  its  use  and  result  of  its  use  so 
far  as  its  introduction  to  the  Minneapolis 
public  are  concerned. 

First,  its  use  as  applied  to  street  light- 
ing. This  deserves  a  word  of  description 
perhaps  because  of  the  fact  that  it  was 
the  initial  installation  for  this  purpose 
anywhere  in  America. 

The  advantage  to  a  community,  espe- 
cially in  a  business  locality,  of  a  well  light- 
ed street  after  dark  is  no  longer  a  matter 
open  for  discussion.  Too  many  examples 
of   benefits   derived    from    such    publicity 


are  daily   in  evidence  to  need  of  further 
proof.     Yet,  not  alone  in  the  lighting  of 
a  street  by  night  lies  the  whole  effective- 
ness of  a  municipal  lighting  system.    The 
ideal    system    comprises    a    well    diffused 
light  of  even  intensity  with  low  cost  of' 
maintenance     and    operation ;     a    system ' 
which  by  day  is  ornamental  and  pleasing 
to  the  eye,  and  one  from  a  central  station 
point  of  view  which  involves  all  possible 
of   economic   value.      Such   is   beyond    a 
doubt   the   system   recently   installed    and . 
at  present  in  operation  on  the   principal 
business  streets  of  Minneapolis. 

Each  ornamental  iron  standard  sup- 
ports five  large  alabaster  globes.  Inclosed 
Avithin  each  is  a  lOO-watt  tungsten  lamp 
burning  in  an  inverted  position.  One 
globe,  directly  on  top  of  the  standard, 
is  known  as  the  pilot  light,  because 
of  the  fact  that  after  midnight  this 
lamp  is  allowed  to  burn  on  until  day- 
light. On  each  of  the  four  ornamental 
supporting  arms  there  is  a  similar  alabas- 
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ter  globe  of  slightly  smaller  size  than  the 
pilot  lamp. 

The  standards  are  placed  loo  ft.  apart 
and  eight  to  a  block,  and  as  the  streets 
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are  of  asphalt,  are  well  crowned  and  near- 
ly straight,  a  most  picturesque  appearance 
is  present  by  night  when  the  lights  are 
thrown  on  by  the  switchman  from  a  small 
key  switch  at  the  base  of  the  post. 

To  meet  the  expense  of  first  installa- 
tion the  property  owners  on  the  streets 
where  this  model  system  of  lighting  is 
now  used  were  taxed  $2  per  front  foot. 
And  to  maintain  the  posts  and  lighting 
each  property  owner  is  charged  $1.25  per 
year.  This  maintenance  includes  the  cur- 
rent used,  lamp  renewals,  replacement  of 
broken  globes,  painting  of  posts  and  turn- 
ing on  and  off  lights  three  times  every 
night;  that  is,  turning  on  all  five  lamps  at 
sundown,  turning  off  the  four  side  lights 
at  midnight,  and  the  pilot  light  at  day- 
break. The  maintenance  cost  of  each 
standard  per  year  is  approximately  $78. 
The  first  installation  cost  of  these  posts 
was  $140. 

The  use  of  the  tungsten  lamp  for  such 
purposes  has  proven  a  success  beyond  a 
doubt.  It  was  the  first  installation  of  tung- 
sten lamps  for  such  purposes,  and  for  any 
purpose  it  was  the  first  time  these  lamps 
had  been  installed  in  an  upright  position. 
But  after  eight  months'  severe  test  under 
the  most  trying  of  conditions  figures  prove 
that  this  system  is  far  superior  to  any  yet 
installed. 

Careful  records  of  conditions  and  of  re- 
sults were  made  during  six  months,  and 
these  prove  that  not  only  was  the  tungsten 
lamp  a  success  from  the  start  as  a  street 
light,  but  daily,  because  of  its  nearer  ap- 
proach to  mechanical  perfection,  it  is  prov- 
ing a  better  and  more  economical  lamp 
both  as  concerns  its  use  by  the  public  and 
also  by  the  central  station  in  meeting  and 
coping  with  competition.  During  this  test 
the  average  lamp-life  was  725  hours ;  78 
lamps  burning  1380  hours  and  many  lamps 
of  the  first  installation  are  still  burning — 
over  3500  hours.  For  the  first  three 
months  the  average  life  was  349  hours, 
and  for  the  last  three  months  of  test  it 
was  858  hours. 

So  much  for  tungsten  lamps  for  street 
lighting.  Now  a  word  as  to  its  introduc- 
tion, its  use  and  result  on  the  home. 

As  before  stated,  the  result  of  general 
business  depression,  both  universal  and 
local,  made  necessary  the  exertion  of  ef- 
forts along  other  lines  than  power  busi- 


THE   ILLUMINATING    ENGINEER 


taess  at  the  beginning  of  1908.  The  only 
other  field  was  the  home.  Here  efforts 
were  made  and  results  successfully  ac- 
-complished.  At  this  time,  only  one  year 
ago,  the  tungsten  lamp  was  becoming  gen- 
erally used,  and  in  Minneapolis  about 
2000  had  been  placed  in  stores  and  homes. 
Its  absolute  mechanical  failure  at  this 
time  proved  almost  its  ruination.  And 
the  prejudice  created  through  the  mistake 
of  placing  a  commercially  impractical  illu- 
minant  on  the  market  has  not  yet,  in  spite 
of  all  efforts  on  the  part  of  operat- 
ing companies,  been  lost  sight  of  by  the 
public. 

The  unquestioned  advantage  of  its  supe- 
rior lighting  quaHties,  its  longer  life,  and 
last  but  by  no  means  least,  its  great  econ- 
omy of  consumption  of  current,  made  it  of 
public  demand  despite  its  disadvantages; 
and  with  eagerness  it  was  seized  by  the 
public,  but  its  use  was  not  at  this  time 
urged  by  this  company.  Not  until  after 
an  exacting  series  of  tests  had  been  made 
was  this  course  taken. 

As  soon,  however,  as  the  tungsten  lamp 
became  of  American  manufacture — and 
not  before— did  this  company  advise  its 
■customers  to  use  it,  that  it  was  to  their 
advantage  to  do  so.  It  was  then  adver- 
tised, and  the  supply  for  six  months  was 
far  behind  the  demand.  And  constantly 
that  demand  is  increasing,  but  to-day  sup- 
ply keeps  pace  with  demand. 

Any  dollar  saving  device  does  not  in 
itself  need  a  very  urgent  argument  to  as- 
sure it  of  great  demand  once  the  people 
are  assured  that  it  is  for  them  a  dollar 
saver.  To  make  this  assurance  secure, 
Tiowever,  often  requires  no  small  amount 
of  convincing  facts.  Especially  was  this 
the  case  in  the  introduction  of  the  tung- 
■st^n  lamp ;  because,  as  is  now  well  known. 


this  is  the  first  instance  of  note  where  a 
supplying  company  has  sacrificed  its  earn- 
ings in  the  interest  of  the  public  and  for 
the  good  of  the  community.  That  this 
company  has  succeeded  in  making  con- 
vincing evidence  of  the  facts  presented 
by  the  advantages  of  the  tungsten  lamp 
needs  no  further  argument  than  is  con- 
tained in  the  statement  that  in  one  year 
the  use  of  these  lamps  in  Minneapolis  has 
increased  from  2500  to  over  32,000.  One 
year's  campaign  with  special  effort  in  the 
direction  of  the  residential  consumer  did 
this ;  it  bids  fair  to  greatly  outdo  this  rec- 
ord before  the  present  year  elapses. 

Generally  speaking,  the  prospects  for 
1909  along  lines  of  electrical  interests  are 
most  encouraging.  In  Minnesota  and 
throughout  the  middle  Northwest  building 
is  progressing  rapidly,  and  the  two  factors 
of  general  interest  which  point  to  the  de- 
gree of  success  and  to  stability  of  pros- 
perity in  this  community — wheat  and  lum- 
bering interests — passed  1908  at  a  very 
high  mark. 

As  for  itself,  the  Minneapolis  General 
Electric  Company  does  not  hesitate  in  say- 
ing that  1909  opens  bigger  fields  for  de- 
velopment, greater  opportunities  for  ad- 
vancement, than  any  other  year  previous ; 
and  as  to  the  Minneapolis  public  and  its 
city,  it  has  greater  faith  and  pride,  and  it 
sincerely  believes  that  its  relations  with 
its  customers  daily  become  closer  and  of 
a  nature  which  develops  harmony  benefi- 
cial both  to  itself  and  to  Minneapolis. 

It  is  interesting  to  note  that  at  this  time 
the  appreciation  shown  by  the  public  as 
regards  the  advanced  attitude  of  this  com- 
pany in  the  policy  of  helping,  through  ef- 
forts to  reduce  lighting  expense,  the  con- 
suming public.  And  public  opinion  is  an 
asset  of  no  small  intrinsic  value. 


Public  Lighting  in  Baltimore 


By  Sydney  C.  Blumenthal 


By  advertising,  the  Superintendent  of 
Lamps  and  Lighting,  Robert  J.  McCuen, 
"has  begun  a  crusade  to  still  further  im- 
prove the  illumination  of  Baltimore's 
•streets,  and  with  this  end  in  view  is  desir- 
ous of  purchasing  burners  for  gas  and  gas- 


oUne  lamps  if  they  can  be  had.  The  munici- 
pality owns  the  present  lighting  equip- 
ment, and  these  burners  are  to  be  used  in 
connection  with  the  same,  and  if  there  is 
a  more  modern  type  of  street  lighting  fix- 
ture than  now  in  use  by  the  city  informa- 
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FIG.    I. — ILT.UMTXATION    I!V   ENCLOSED  ARC   LAMPS.   BALTIMORE   STRFFT 


tion  is  particularly  desired  on  the  subject. 

The  underlying  object,  briefly  stated,  is 
that  by  owning  its  entire  equipment  the 
city  will  be  in  a  better  position  to  create 
competition  and  naturally  improve  its 
lighting  system.  The  burners  now  in  use 
are  owned  by  the  American  Lighting  Co., 
as  are  also  the  naphtha  lamps  and  posts, 
the  contract  for  which  has  just  gone  into 
effect  and  does  not  expire  until  March  i. 
1910.  In  the  meantime,  however,  Superin- 
tendent McCuen  will  carefully  consider  all 
propositions  and  suggestions  from  manu- 
facturers, &c.,  for  the  betterment  of  the 
service,  so  as  to  be  in  readiness  to  make 
recommendations  at  the  expiration  of  the 
present  contract. 

The  city  is  placed  at  a  decided  disad- 
vantage as  regards  lighting  its  streets,  in 
that  it  must  provide  adequate  illumination 
and  receives  no  material  assistance  from 
the  merchants  doing  business  on  the  prin- 
cipal streets  in  the  way  of  brilliant  elec- 
tric signs  extending  over  the  sidewalk  as 


do  other  cities,  on  account  of  the  fact  that 
the  law  as  now  in  force  will  not  permit 
electric  signs  of  any  description  to  extend 
more  than  2  ft.  from  the  building  line, 
and  for  this  reason,  therefore,  the  city 
must  supply  ample  light  without  the  as- 
sistance that  the  merchants  would  surely 
render  by  erecting  electric  signs  to  help- 
illuminate  the  thoroughfares  were  they 
not  powerless  to  act. 

The  splendid  illumination  of  Baltimore 
street,  the  busiest  and  main  thoroughfare 
of  the  city,  deserves  for  it  the  name 
"  Great  White  Way,"  the  arc  lamps,  a 
general  view  of  which  are  shown  in  Fig. 
I.  being  spaced  approximately  60  ft.  apart 
and  arranged  in  pairs  on  ornamental 
posts.  The  lamps  are  placed  on  both  sides 
of  the  street  in  zigzag  fashion,  and  ar- 
ranged so  as  to  evenly  distribute  the  light 
over  both  sidewalk  and  street.  leaving  na 
dark  shadows  to  mar  its  recognized  day- 
light appearance.  The  photograph,  which 
was  taken  at  a  late  hour  of  the  evening. 
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FIG.    2. — ILLUMINATION    BY    MAGNETITE    ARC    LAMPS,    BROADWAY. 


shows  with  what  brilliancy  the  street  is  il- 
luminated, and  it  is  clearly  seen  how  accu- 
rate and  distinctive  the  wares  in  the  va- 
rious show  windows  stand  forth  without 
the  assistance  of  light  from  their  own  il- 
luminants. 

Since  the  lighting  of  this  street  from 
Paca  to  Jones  Falls  has  been  accom- 
plished, the  merchants  of  West  Baltimore 
have  organized  an  association,  the  object 
of  which  is  to  have  the  single  arc  lamps 
now  in  use  replaced  with  the  newer  type 
of  double  lamp  and  located  a  sufficient 
distance  apart  so  as  to  continue  the 
"  White  Way "  throughout  the  entire 
western  business  district.  Already  $2500 
"has  been  raised  toward  the  installation  of 
these  lamps,  and  the  balance,  it  is  under- 
stood, will  soon  be  forthcoming,  when 
steps  will  immediately  be  taken,  to  extend 
the  double  arc  lamps  for  a  distance  of  27 
blocks. 

Recently  all  the  overhead  wires  on 
South  Broadway  have  been  placed  under- 


ground, and  at  the  same  time  an  entirely 
new  system  of  arc  lamp  illumination  has 
been  placed  in  service.  As  the  name  im- 
plies, Broadway  is  to  Baltimore  what 
Pennsylvania  avenue  is  to  Washington, 
and  with  the  new  lamps  now  in  position 
presents  a  most  dignified  appearance.  The 
single  arc  lamps  which  are  of  the  mag- 
netite type  are  most  eminently  satisfac- 
tory, and  as  shown  in  Fig.  2,  looking  down 
Broadway  from  Baltimore  street,  it  per- 
mits no  possibilities  for  imagination.  This 
street,  the  center  of  activity  of  East  Bal- 
timore, is  liberally  patronized,  and  the 
merchants  and  residents  are  most  enthu- 
siastic over  this  valuable  adjunct  to  their 
territory.  To  this  new  system  of  illumi- 
nation, then  can  be  attributed  the  increased 
crowds  that  nightly  avail  themselves  of 
the  brilliant  illumination  to  purchase  their 
requisites,  and  has  inspired  the  merchants 
themselves  with  the  spirit  of  more  light. 

A  model  installation  of  gas  illumination 
is  shown  in  Fig.  3.     It  is  a  view  of  the 
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FIG.    3. — ILLUMINATION    1!V    (MSTKRS   OF   CAS    LAMPS.     NOKTH     A\KNl'l.     IlKIIH.i; 


North  Avenue  Bridge  over  the  Pennsyl- 
vania Railroad  tracks,  showing  the  highly 
ornamental  and  artistic  gas  posts  which 
illuminate  this  bridge.  These  lamps  were 
erected  to  take  the  place  of  arc  lamps  on 
account  of  their  more  graceful  appear- 
ance, and  are  arranged  in  clusters  of  four 
lights,  each  burner  giving  50  candle 
power.  Up  to  the  present  time  they  have 
given  excellent  service  and  are  much  ad- 
mired. 

Beginning  to  realize  the  necessity  of 
more  light  about  the  station  of  the  Penn- 
sylvania Railroad,  plans  are  now  being 
formulated  for  the  installation  of  the 
most  modern  street  lamp  on  the  street  im- 
mediately surrounding  the  station.  Stran- 
gers now  coming  to  Baltimore  will  be 
greeted  with  brilliant  illumination,  which 
first  impression  goes  far  toward  creating 
a  favorable  opinion  of  a  city.  It  has  been 
recognized  that  it  is  very  important  from 


a  commercial  standpoint  and  will  do  much 
toward  placing  Baltimore  on  a  plane  with 
other  cities  of  its  size.  Much  depends  on 
the  first  impression  created  by  an  imlivid- 
ual;  cheerfulness  and  attractiveness  arc 
])otent  factors  in  the  accomplishment  of 
success  in  an  individual,  and  the  same 
conditions  apply  to  a  corporation  such  as 
the  city  of  Baltimore.  The  erection  of 
these  lamps  will  supply  a  long  felt  want 
on  the  part  of  those  who  live  in  the  imme- 
diate vicinity  of  the  station,  which  has 
always  been  dimly  lighted.  Superintend- 
ent McCuen  also  has  under  consideration 
the  illumination  of  16  streets  running 
parallel  with  and  intersecting  Baltimore 
street,  and  will  place  approximately  25a 
arc  lamps  in  addition  to  those  already  in 
place,  which  will  make  the  business  dis- 
trict of  Baltimore  the  best  lighted  of  any- 
city  in  the  United  States. 
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Some  Critical  Comments  On  Lamp-Posts 


The  lively  interest  that  is  being  mani- 
fested throughout  the  country  in  the  sub- 
ject of  better  street  lighting  brings  up  the 
question  of  the  artistic  treatment  of  the 
supports  for  light  sources.  Such  sup- 
ports usually  have  the  form  of  either  posts 
or  brackets,  with  a  cross  between  the  two 
designated  as  the  mast  arm.  The  lamp- 
post is  susceptible  of  a  high  degree  of 
artistic  treatment,  and  may  be  classed  in 
a  general  way  along  with  architectural 
sculpture.  The  same  variety  of  materials 
is  available,  namely,  stone  and  metal;  the 
latter  either  wrought  or  cast,  or  a  com- 
bination of  both. 

Posts  to  be  used  in  connection  with  a 
building,  as  for  example  at  the  entrance, 
naturally  need  to  harmonize  with  the 
architecture;  but  when  intended  for  street 
use  are  entirely  independent  of  such  re- 
strictions. Not  even  fashion  in  woman's 
dress  is  so  generally  and  slavishly  fol- 
lowed as  are  fashions  in  architecture.  In 
each  case  recurrences  of  particular  types 
is  as  inevitable  as  the  change  of  the  sea- 


sons. Just  at  the  present  time  the  classic 
type  is  the  prevailing  mode;  and  bold,  in- 
deed, would  be  the  architect  who  would 
plan  a  building  of  the  Romanesque  order, 
which  had  complete  domination  a  quarter 
of  a  century  ago. 

Classicism  shows  its  effects  in  every 
phase  of  construction,  lamp-posts  not  ex- 
cepted. The  illustrations  of  recent  de- 
signs give  evidence  of  this  influence.  The 
standard  in  every  case  is  either  a  column 
of  one  of  the  three  orders  of  Grecian  ar- 
chitecture, or  a  modification. 

In  No.  I  the  simplest,  or  Doric  order,  is 
used.  The  base  is  a  particularly  pleasing 
adaptation  of  classic  motives  to  the  pur- 
pose in  hand.  The  three-branch  stand- 
ards at  the  top,  however,  are  far  from 
satisfactory.  The  urn  on  top  of  the  col- 
umn would  not  naturally  be  used  to  sup- 
port a  three  branch  candle-stick.  The  dif- 
ficulty of  adapting  any  device  for  holding 
multiple  lamps  on  top  of  a  Greek  column 
is  probably  unsurmountable. 

In  No.  2,  the  single  globe  at  the  top  is 
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in  excellent  proportion  to  the  lines  of  the 
column  and  base,  which  form  a  very 
pleasing  whole. 

No.  3  shows  the  use  of  an  Ionic  column 
of  good  proportions,  mounted  upon  a  base 
which,  though  artistic  in  itself,  is  of 
doubtful  propriety  as  a  support.  The 
classic  column  will  always  be  associated 
in  the  mind  with  architectural  construc- 
tion, and  this  naturally  presupposes  a 
soHd  foundation.  The  urn  and  its  broad 
cover  between  the  globe  and  the  capital  is 
a  discordant  feature;  it  would  be  much 
better  were  the  globe  supported  by  the  urn 
■directly. 

No.  4  is  a  particularly  successful  de- 
sign for  street  use.  The  lines  are  in  ex- 
cellent proportion,  and  the  classic  spirit  is 
maintained  throughout,  the  globe  resting 
upon  the  Corinthian  capital  in  a  natural 
manner. 

No.  5  is  a  distinct  modification  of  the 
Greek  column  in  that  the  flutings  are 
twisted,  a  device  much  admired  by  Italian 
designers  in  the  Middle  Ages  and  even  at 
the  present  time.  The  elaborate  and 
rather  large  base  fits  this  construction  bet- 
ter to  use  as  a  portal  lamp  than  as  a 
street  fixture. 

No.  6  shows  the  Ionic  column  in  prac 
tically  its  simplest  form,  surmounted  by  a 
cluster  of  lamps,  which  is  probably  as  suc- 
cessfully designed  as  conditions  will  per- 
mit, although  there  is  the  same  fault  here 
as  mentioned  in  the  case  of  No.  I. 

No.  7  is  manifestly  an  architectural  de- 
sign which  would  scarcely  be  considered 
for  street  use.  The  proportions  are  ex- 
cellent, provided  it  is  to  be  used  in  con- 
nection with  a  building  of  imposing  ar- 
chitectural features. 

No.  8  is  clearly  an  anachronism.  The 
base  is  Roman,  if  anything;  the  fluted 
column,  Grecian ;  the  capital  and  curved 
brackets  modern,  partaking  of  the  Empire 
period  of  design,  while  the  supports  for 
the  lamps  themselves  are  Gothic. 

There  is  a  question  that  has  apparently 
not  yet  been  satisfactorily  settled  as  to 
who  should  design  a  lamp-post.     It  is  not 


a  Iniilding,  and,  therefore,  not  strictly 
within  the  province  of  the  architect.  It 
is  not  i)rimarily  a  piece  of  sculpture,  al- 
though it  may  receive  sculptural  decora- 
tion, and.  therefore,  not  strictly  within  the 
field  of  the  sculptor.  Its  aesthetic  appear- 
ance is  purely  a  question  of  art,  which 
puts  it  beyond  the  legitimate  field  of  the 
purely  practical  illuminating  engineer. 
Perhaps  a  combination  of  the  three  might 
produce  the  desired  results.  At  any  rate, 
it  must  be  borne  in  mind  that  the  design 
and  the  execution  are  two  entirely  differ- 
ent things,  and  that  the  manufacturer  of 
a  post  must  no  more  be  held  responsible 
for  the  design  than  is  the  stone-cutter 
who  reproduces  in  marble  the  clay  model 
of  the  sculptor. 
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Progress  in  Incandescent  Gas  Lighting  During  the 

Past  Year 


By  Thos.  J.  LiTLE^  Jr. 


During  the  past  year  there  has  been  a 
marked  increase  in  the  use  of  the  inverted 
system;  not  because  the  total  flux  from 
an  inverted  mantle  is  more  than  from  the 
upright,  but  because  the  greater  part  of 
the  light  is  in  the  lower  hemisphere,  and 
the  ordinary  user  thereby  gets  greater  sat- 
isfaction, even  though  no  attention  be 
paid  to  reflecting  shades  of  any  kind.  The 
commoner  types  of  glassware  which  are 
used  on  the  cheaper  burners  cannot  be 
considered  to  aid  in  directing  the  light, 
but,  rather,  serve  only  to  protect  the  man- 
tles from  air  currents.  Even  with  this 
type  of  globe  a  better  lighting  effect  is 
obtained  than  would  be  with  a  straight 
glass  chimney  on  an  upright  burner.  The 
reflectors  have  been  found,  however,  to 
be  extremely  useful  when  properly  ap- 
plied to  inverted  burners.  This  is  par- 
ticularly marked  in  the  lighting  of  store 
windows  where  high  concentrating  re- 
flectors are  very  desirable.  The  inverted 
mantle  being  of  rather  small  dimension  it 
is  particularly  susceptible  to  reflection,  in- 
asmuch as  the  light  is  now  concentrated 
and  consequently  more  nearly  approaches 
the  focus  of  the  reflector,  which  cannot 
be  said  of  other  types  of  illuminants  with 
rather  an  extended  source. 

It  has  been  now  very  generally  demon- 
strated that  the  inverted  mantles  are  very 
much  stronger  than  the  upright,  and  this 
allows  of  their  being  used  in  places  where 
the  vibration  proves  to  be  too  great  for 
the  older  type  of  upright  mantles;  its 
added  strength  is  probably  due  to  its 
smaller  mass,  and  takes  up  the  vibration 
from  the  fixture  proper  more  readily  than 
the  longer  hanging  upright  mantle ;  fur- 
thermore, the  mantle  is  in  itself  attached 
rigidly  to  the  carrying  magnesia  ring,  and 
there  is  no  swaying  or  bumping  motion,  as 
is  the  case  with  the  upright,  which  so 
often  causes  it  to  crack  and  sometimes 
break  off  at  the  gauze  line  at  top  of 
burner. 

Thousands  of  the  passenger  coaches  in 
America    are    now    liehted    with    the    in- 


verted gas  system,  and  the  standing  orders 
on  most  of  the  larger  roads  are  to  the 
effect  that  all  of  the  new  coaches  shall 
be  so  equipped,  as  well  as  coaches  as  are 
being  renovated. 

Gas  illumination  has  paralleled  the 
electric  lighting  in  respect  to  fixture  de- 
sign. For  instance,  we  see  the  metallic 
filament  lamps  being  used  on  specially  de- 
signed fixtures  and  the  lamps  equipped 
with  prismatic  glass  reflectors.  We  see 
almost  identical  equipment  used  in  in- 
verted gas  burners,  the  only  difference 
being  that  the  reflectors  here  used  have 
been  provided  with  non-breakable  metal- 
lic necks,  which  will  be  found  necessary 
on  account  of  the  high  breakage  where 
the  glass  necks  were  used.  These  in- 
verted fixtures  are  self-lighting,  with  pilot 
system  of  ignition,  by  using  a  single  chain 
suspended  from  the  fixture  controlling  all 
burners. 

In  inverted  cluster  lamps  a  single  piece 
of  glassware  has  not  yet  been  sufficiently 
used  to  demonstrate  its  success,  but  indi- 
cations are  that  this  type  of  lamp  will  be 
very  largely  used  as  was  the  upright  type 
of  cluster  lamp,  known  as  the  gas  arc. 

Illuminating  engineering  seems  to  play 
an  important  part  in  gas  illumination, 
and  some  of  the  comparisons  made  be- 
tween the  cost  of  gas  lighting  and  elec- 
tric lighting  are  m.ost  interesting,  but  as 
both  the  electric  and  the  gas  systems  are 
now  using  reflecting  shades  almost  ex- 
clusively, these  comparisons  are  very  difii- 
cult  to  make  directly  and  while  we  may 
approximate  illumination  from  a  polar 
curve  given  out  by  a  photometric  labora- 
tory, if  the  distance  from  the  plane  to  be 
illuminated  to  the  light  source  be  the 
same  as  was  used  in  the  laboratory  in 
making  the  test,  it  by  no  means  follows 
that  for  other  distances  simple  calcula- 
tions from  these  figures  should  always  be 
correct;  in  other  words,  it  would  seem 
that  from  the  data  at  hand  on  lamps 
equipped  with  reflectors  that  we  are  lim- 
ited to  the  calculation  of  illumination  in 
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spherical  rooms  only,  and  so  it  would 
seem  that  we  must  reform  our  testing 
methods  by  eliminating  a  great  deal  of 
our  calculating  and  do  more  direct  test- 
ing in  order   that  illuminating  engineers 


may  really  know  and  determine  accurately 
the  comparative  cost  of  illumination  by 
means  of  the  various  types  of  gas  and 
electric  units  now  on  the  American 
market. 


The  Present  Status  of  the  Acetylene  Industry 


By  a.  Cressy  Morrison 


The  acetylene  industry  at  the  beginning 
of  the  year  1909  is  just  entering  upon  the 
era  of  its  great  development.  In  1907  and 
1908  very  serious  restrictions  were  re- 
moved which  had  for  many  years  ham- 
pered the  industry,  and  in  many  cases  ren- 
dered its  progress  impossible.  The  insur- 
ance rules  requiring  the  outside  installa- 
tions of  acetylene  generators  were  re- 
scinded so  that  an  acetylene  generator 
can  now  be  placed  inside  of  insured  prem- 
ises. This  change  constitutes  a  recogni- 
tion on  the  part  of  the  insurance  world 
that  acetylene  is  less  hazardous  than  the 
illuminants  which  it  replaces.  The  insur- 
ance rules  were  also  modified  so  that  cal- 
cium carbide  may  now  be  stored  in  insured 
premises  in  sufficient  quantity  for  all  pur- 
I)oses  without  restriction,  and  calcium  car- 
bide in  large  quantities,  when  stored  in  a 
separate  building,  can  be  so  stored  with- 
out unreasonable  restrictions  as  to  loca- 
tion. 

The  United  States  Government  has  re- 
versed a  ruling  which  absolutely  forbid 
the  transportation  of  calcium  carbide  on 
passenger  vessels,  and  now  permits  such 
transportation  freely.  The  railway  com- 
panies after  a  thorough  investigation  of 
the  question  of  the  transportation  of  cal- 
cium carbide  decided  to  remove  all  restric- 
tions in  regard  to  such  transportation,  the 
records  showing  that  for  many  years  vast 
quantities  had  been  shipped  without  dis- 
aster being  caused  by  it.  These  facts 
wherever  known  have  removed  from  the 
public  mind  much  of  the  prejudice  which 
previously  existed  against  acetylene.  In 
addition,  the  public,  having  become  famil- 
iar with  acetylene  because  of  its  enor- 
mously increasing  use,  has  found  in  actual 
experience  that  it  is  quite  as  safe  as  any 
other  means  of  illumination.  The  aggre- 
gate result  of  these   influences   is   begin- 


ning to  be  shown  in  the  very  rapid  ex- 
pansion of  the  industry  in  all  direc- 
tions. 

The  manufacturer  of  apparatus  de- 
signed to  utilize  acetylene  is  encouraged 
because  he  believes  the  industry  has  be- 
come staple  and  permanent.  The  user  of 
acetylene  in  any  of  its  various  fields  has 
become  more  confident  and  buys  more 
freely. 

It  seems,  therefore,  that  the  throlibing 
impulse  of  progress  which  can  now  be 
felt  by  all  those  closely  in  touch  with  acet- 
ylene is  based  upon  sound  principles. 
During  the  past  year  it  is  probable  that 
not  less  than  30  per  cent,  more  generators 
for  home  illumination  have  been  sold  than 
in  any  previous  year. 

The  United  States  Government  has  con- 
cluded several  investigations  which  dem- 
onstrate the  value  of  acetylene  for  light 
houses,  beacons  and  buoys,  and  in  this 
particular  field,  because  of  its  reliability 
and  the  concentration  of  the  candle  power 
at  the  focal  point,  acetylene  is  destined 
largely  to  replace  oil  in  the  most  important 
locations.  The  recognition  of  acetylene 
in  this  field  is  not  confined  to  the  United 
States,  as  Canada  preceded  our  own  gov- 
ernment in  this  investigation,  and  its  adop- 
tion by  the  Canadian  Government  is  rap- 
idly becoming  general.  Most  of  the  South 
American  countries  are  using  acetylene 
for  this  purpose,  and  the  same  can  be  said 
of  the  countries  of  Europe,  especially  Nor- 
way and  Sweden,  and  South  Africa  is 
now  earnestly  taking  the  matter  up. 

Acetylene  is  rapidly  becoming  the  stand- 
ard light  for  headlights,  and  has  become 
practically  supreme  in  this  use  for  auto- 
mobiles. In  railway  lighting  acetylene  is 
meeting  competition  successfully  on  many 
of  the  leading  railroads,  not  only  as  a 
headlight    but    for    car    illumination.      A 
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change  of  method  has  been  forced  upon 
its  competitors  in  this  particular  field 
which  would  undoubtedly  have  been  slow 
of  development  had  not  the  supremacy  of 
other  means  of  illumination  been  serious- 
ly menaced. 

A  movement  of  notable  importance  has 
been  the  gradual  recognition  by  the  sci- 
entific world  of  the  great  utility  of  acet- 
ylene in  special  fields  of  illumination,  not- 
ably in  diagnoses  and  surgical  operations. 
It  is  also  proved  remarkably  effective  in 
dental  work. 

The  introduction  of  acetylene  in  the 
mines  of  the  United  States  by  means  of 
miners'  lamps  has  during  the  past  year 
taken  a  decided  step  forward,  and  as  acet- 
ylene presents  the  remarkable  advantages 
of  a  smokeless,  high  candle  power  illumi- 
nant  at  less  cost  than  either  candles  or 
oil,  and  as  the  arguments  in  its  favor  are 
unanswerable,  its  destiny  in  this  direction 
seems  to  be  the  same  ultimate  supremacy 
which  it  has  ascertained  in  the  automobile 
field. 

Acetylene  is  now  replacing  many  of  the 
street  lights  used  by  contractors  where  a 
very  large  candle  power  is  required  in 
construction  at  night.  In  hundreds  of 
special  fields  acetylene  has  proven  to  be 


extremely  advantageous,  and  is  making 
a  place  for  itself  because  of  its  better 
adaptation  to  the  end  in  view.  While 
these  new  fields  are  adding  an  enormous 
impetus  to  the  business,  the  progress  in 
domestic  institutional  and  hotel  illumina- 
tion is  so  great  that  a  very  large  per  cent, 
of  the  business  is  still  to  be  found  in  this 
progressive  field. 

A  review  of  the  subject  inevitably  forces 
the  conclusion  stated  above  that  the  acet- 
ylene industry  is  upon  the  threshold  of 
its  greatest  advance  and  that  the  next  few 
years  will  show  a  forward  step  so  marked 
that  the  older  industries  must  look  to  their 
laurels. 

I  earnestly  maintain  that  there  is  a 
great  opportunity  for  the  illuminating  en- 
gineer in  the  acetylene  industry.  The 
other  fields  have  attracted  more  attention 
and  more  young  men ;  some  of  them  are 
now  overcrowded.  Acetylene  illumina- 
tion being  largely  found  in  the  country, 
has  not  been  considered  seriously  by  the 
illuminating  engineer.  Up  to  the  present 
time,  so  far  as  I  know,  he  has  given  no  at- 
tention whatever  to  acetylene  in  those 
other  fields  which  promise  so  much,  and 
in  which  the  pathway  to  success  has 
scarcely  been  more  than  indicated. 


The  German  Gas  Industry  at  the  Beginning  of  1909 


By  Max    A.  R.  Brunner 


At  a  time  when  the  gas  industry  in  its 
various  forms  is  in  danger  of  being  handi- 
capped by  the  proposed  Government  tax 
in  the  German  empire  it  may  be  of  inter- 
est to  glance  over  present  conditions.  The 
following  statistics  cannot  be  considered 
complete,  because  data  is  available  only 
from  municipal  plants.  If  the  gas  tax 
becomes  law  there  will  be  available  sta- 
tistics also  from  the  many  private  plants. 

A  fair  basis  of  judging  the  amount  of 
gas  produced  is  to  consider  the  consump- 
tion of  coal.  This  amounted  in  seventeen 
of  the  larger  Prussian  cities  having  mu- 
nicipal plants  to  1,924,550  tons;  while  the 
total  use  of  coal  for  all  purposes  was 
126,000,000  tons.  Considering  cities  hav- 
ing 5000  inhabitants  and  over,  of  which 
there  are  nearly  2600,  11 76  own  their  own 


gas  plants.  The  largest  is,  of  course,  in 
Berlin,  which  produced  in  the  past  year 
8,260,200,000  cu.  ft,  Cologne  comes  next, 
with  1,623,800,000  cu.  ft.;  Charlottenburg, 
a  suburb  of  Berlin,  produced  1,397,880,- 
000,  and  so  on.  The  total  length  of  pipes 
in  the  first  city  is  about  868  miles,  that  of 
Cologne  310  miles,  which  is  the  distance 
between  that  city  and  Paris. 

Of  the  total  number  of  gas  plants,  near- 
ly two-thirds  are  owned  by  cities.  Of 
cities  having  over  20,000  inhabitants,  81 
per  cent,  have  their  own  gas  plants;  and 
the  recent  tendency  is  toward  municipal 
ownership  rather  than  private.  This  ap- 
plies not  only  to  new  plants,  but  many 
private  ones  change  their  ownership  and 
become  the  property  of  cities.  Of  the 
private  plants  a  large  portion  are  in  the 
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hands  of  five  big  concerns.  The  largest 
is  in  Bremen,  maintaining  41  plants. 
The  New  Gas  Company,  Ltd.,  in  Berlin, 
owns  21,  and  another  in  Magdeburg   15. 

In  some  cases  a  number  of  nearby 
towns  and  villages  are  furnished  with 
gas  from  a  municipal  plant;  as  the  City 
of  Dessau  (50,000),  which  serves  44 
other  places.  In  1908  a  sixth  concern  was 
founded,  which  builds  gas  plants  for  cities 
and  then  takes  them  on  lease.  Up  to  1906 
over  20  plants  were  built  by  this  concern. 
Many  of  the  private  plants  have  to  pay 
considerable  in  taxes  to  cities,  and  are 
bound  to  furnish  gas  for  municipal  light- 
ing gratis,  or  at  reduced  prices. 

As  regards  the  municipal  plants,  the 
absolute  amount  of  net  profit  has  risen  in 
the  past  few  years  along  with  the  in- 
creased income  for  each  1000  cu.  ft.  of 
gas.  The  former  is  due  to  the  increased 
sales  of  gas,  and  not  to  a  reduction  of  the 
cost  of  production  nor  to  increase  in  price 
of  gas.  The  net  profit  in  1905  in  Berlin 
was  $2,673,000;  in  Hamburg.  $1,215,000; 
in  Dresden,  $558,900.  In  40  larger  cities 
the  gas  consumption  per  head  rose  from 
1942  cu.  ft.  in  1894  to  2154  cu.  ft.  in  1899. 
and  to  2507  cu.  ft.  in  1905.     In  the  same 


towns  there  was  an  increase  of  gas  con- 
sumed for  heating  and  cooking  from  15 
to  25,5  and  43  per  cent,  in  the  above  years. 
Gas  for  this  purpose  is  in  most  places 
lower  in  price  than  that  for  lighting,  ex- 
cept in  Berlin,  where  it  is  $0.90  per  1000 
cu.  ft.  In  other  towns  there  is  a  consid- 
erable reduction ;  for  instance,  in  Dussel- 
dorf  it  is  $0.55  per  1000  cu.  ft.,  while  the 
gas  for  light  costs  twice  as  much.  In 
Cologne,  Duisburg  and  Dortmund  heating 
gas  costs  $0.69,  against  Si.  10  per  1000 
cu.  ft.  for  lighting.  Generally  the  price 
varies  much  in  different  cities  for  various 
reasons.  The  employment  of  automats 
and  the  total  consumption  in  a  community 
being  everywhere  different  are  responsi- 
ble for  it.  Freciucntly  the  amount  taken 
by  one  user  makes  a  difference,  as  a  dis- 
count is  granted.  For  lighting  the  low- 
est price  is  $0.90  per  1000  cu.  ft.  in  greater 
Berlin.  In  IMagdeburg,  Breslau,  Ham- 
burg, Leipzig,  etc.,  it  is  $1.24.  In  some 
cases  $1.24  and  $1.58  are  charged,  as,  for 
instance,  in  Munich.  During  the  last 
decade  the  price  has  remained  the  same 
in  half  of  the  cities:  in  nearly  the  half  it 
has  decreased,  and  an  increase  took  place 
only  in   four  places. 


The  Passing  of  the  Lamp-Lighter 


By  Felix  J.  Koch 


THE    LAST    OF    THE    LAMP-LIGHTERS 


Passing  from  out  our  village  life  in  the 


greater  part  of  the  United  States  to-day 
is  the  lamp-lighter.  Hardly  a  town  -jo 
l)Oor  to-day  but  has  its  electric  light; 
where  not,  there  is  the  device  for  lighting 
the  gas  lamps  simultaneously.  At  most,  a 
lad  goes  about,  pulling  a  little  chain,  and 
raising  the   flame   thereby. 

At  Chevoit,  in  southern  Ohio,  however, 
there  is  still  a  lamp-lighter  of  the  good 
old  sort.  Mounted  on  his  gig,  the  man 
has  his  seat  between  two  long  cases,  con- 
taining receptacles  for  oil.  As  the  horse 
criss-crosses  the  street,  from  lamp  to 
lamp,  he  stops  at  each,  takes  out  the  empty 
canister,  puts  in  a  full  one,  then  a  stroke 
of  the  match,  and  he  is  off.  Next  day  he 
is  back  to  repeat  the  performance.  There 
are  not  many  left  of  these  old-time  lamp- 
lighters. Time  will  come,  doubtless,  when 
tales  of  their  work  will  smack  of  very 
ancient  history. 
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Iradlical  XTotlems  in 
IllxnniiiQLtmg  Engineeriiig  H 


Some  Illuminating  Engineering 
Data 

By  J.  S.   CODMAN. 


Illuminating  engineering  as  a  science  is 
still  very  young,  and  the  need  of  definite 
data  obtained  from  actual  lighting  instal- 
lations is  very  great.  The  writer  has, 
therefore,  thought  it  well  to  present  to  the 
readers  of  the  "  Illuminating  Engineer  " 
certain  data  obtained  from  tests  in  the 
large  clothing  store  of  Leopold,  Morse  & 
Co.,  Boston,  the  lighting  of  which  was  re- 
cently completely  revised  in  accordance 
with  his  directions.  As  a  result  of  this 
revision  68  arc  lamps  were  replaced  by 
185  loo-watt  tungsten  lamps  equipped 
with  prismatic  reflectors,  and  the  saving 
in  current  consumption  in  the  different 
rooms  ran  from  34  to  62  per  cent.  The 
latter  saving  was  made  in  the  rear  room 
■on  the  second  floor,  and  it  was  in  this 
room  that  the  tests  were  made. 

The  tests  consisted  in  measuring  the 
"watt  consumption  of  the  lamps,  and  the 


average  illumination  on  the  plane  of  the 
counters,  first  with  the  original  arc  instal- 
lation and  then  with  the  new  installation 
of  tungsten  lamps.  From  these  tests  were 
obtained  the  results  given  in  the  follow- 
ine  table : 


TABLE    I. 

Average 
illumi- 

Average 

nation 

Number      Total 

watts 

on  test 

of  lamps,     watts. 

per  lamp. 

plane. 

Arc   lamps 15            7,950 

530 

4.0 

Tungsten    lamps.32            3,017 

94.3 

4.6 

The  above  table  gives  the  final  results, 
but  there  follows  data  in  regard  to  the 
new  and  old  installations,  including  a  plan 
of  the  room,  and  a  description  is  also 
given  of  the  tests. 

The  original  installation  consisted  of  15 
4^-ampere  multiple  arc  lamps,  equipped 
with  clear  inner  and  opal  outer  globes,  ar- 
ranged as   shown  on  plan,   and   hung  so 


TABLE    II. 

1    M»n 

' 

Tungsten. — 

Ma:simum  Average  Per  cent. 

' 

Average 

Per  cent 

% 

Max.  de- 

devi- 

average 

devi- 

devi- 

average 

Calcu- 

Mean 

viation 

ation 

deviation 

Mean 

ation 

ation 

deviation 

lated 

foot- 

from 

from 

from 

foot- 

from 

from 

from 

foot- 

Station. 

candles 

mean. 

mean. 

mean. 

candles. 

mean. 

mean. 

mean,  candles. 

a 

8  31 

2.09 
1.00 
0.38 
0.76 
0.12 

0.94 
0.42 
0.14 
0.43 
0.08 

11.3 
6.8 
3.9 
7.9 
2.0 

8.27 
5.05 
2.72 
4.10 
3.15 

0.27 
0.25 
0.12 
0.10 
0.25 

0.11 
0.13 
0.06 
0.07 
0.13 

1.3 
2.6 
2.2 
1.7 

4.2 

5  7 

b 

6  20 

4  5 

c   

3  62 

1  9 

e   

5.44 

3.5 

^   

3.92 

2.4 

f    

5.46 

1.94 
0.15 

0.49 
0.10 

9.0 
4.3 

9.85 
2.42 

0.45 
0.08 

0.24 
0.03 

2.4 

1.3 

5.4 

2.35 

1.7 

li 

2.34 

0.26 
0.51 

0.09 
0.32 

3.8 

8.2 

2.03 
4.65 

0.07 
0.15 

0.04 
0.10 

2.0 
2.1 

1.2 

J    

8.89 

3.2 

i    

3.87 

0.47 
0.63 

0.16 
0.32 

4.3 

8.1 

4.35 
2.80 

0.15 
0.00 

0.12 
0.00 

2.7 
0.0 

3  4 

k  

3.97 

3.1 

m    

2.08 

0.28 
0.20 
0.22 

0.09 
0.13 
0.15 

4.3 
5.2 
7.1 

4.03 
3.30 
7.94 

0.23 
0.20 
0.34 

0.11 
0.10 
0.11 

2.7 
3.0 
1.4 

1.7 

n   

2.50 

2.1 

0  

2.22 

5.6 

1 

2.75 

0.15 

0.07 

2.5 

2.82 

0.12 

0.08 

3.8 

2.4 

1   

3.02 

0.38 
0.05 

0.18 
0.05 

6.0 
2.1 

3.94 

2.55 

0.16 
0.15 

0.08 
0.08 

2.1 
3.2 

3.8 

2   

2.35 

1.9 

3    

3.49 

0.11 

0.05 

1.4 

5.69 

0.29 

0.18 

3.2 

4.9 

4   

4.85 

0.35 

0.17 

.3.5 

5.77 

0.17 

0.08 

1.4 

5.1 

5   

6.27 

1.03 

0.18 

2.9 

4.62 

0.12 

0.08 

1.7 

.3.3 

6   

3.44 

0.16 

0.08 

2.3 

3.84 

0.16 

0.06 

1.6 

3.2 

7    

No  r 

eadlng. 
0.45 

0.18 

4.0 

No 
9.60 

readire. 
0.60 

0.30 

3.1 

8   

4.55 

4.3 
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that  the  arc  was  9  ft.  8^  in.  from  the 
floor.  A  measurement  of  the  total  con- 
sumption by  means  of  an  ammeter  and 
voltmeter  showed  a  consumption  of  7950 
watts,  or  an  average  of  530  watts  per 
lamp. 

The  new  installation  consists  of  16  two- 
light  fixtures,  arranged  as  shown,  each 
fixture  carrying  two  loo-watt  tip  frosted 
tungsten  lamps,  lamp  centers  being  10  ft. 
6  in.  above  the  floor.  Each  lamp  was 
equipped  with  a  clear  prismatic  reflector 
No.  6061  and  Form  H  holder.  A  meas- 
urement of  the  consumption  showed  3017 
watts  or  94.3  watts  per  lamp. 

The  illumination  tests  were  made  with 
a  Sharp-Miller  photometer  by  the  writer 
and  Mr.  E.  B.  Rowe.  Readings  were 
taken  at  22  test  stations  as  shown  on  plan, 
first  for  the  arc  and  then  for  the  tungsten 
lamps,  and  results  obtained  are  given  in 
the  following  table.  At  nearly  all  the  sta- 
tions three  readings  were  made  for  each 
installation  by  each  observer,  but  on  ac- 
count of  the  unsteady  light  of  the  arc 
lamps  it  was  found  necessary  with  the 
arc  installation  to  take,  at  a  few  stations, 
a  greater  number  of  readings.  At  stations 
a  and  b  nine  readings  were  taken  by  each 
observer  and  at  stations  c,  f  and  i  six 
readings  by  each  observer. 

The  average  illumination  on  the  test 
plane  for  the  two  installations  was  figured 


in  two  ways.  1  he  first  method  was  to 
find  the  mean  of  the  values  at  stations 
A  to  O,  inclusive,  which  stations  had  been 
so  chosen  that  it  was  thought  that  this 
mean  would  be  a  close  approximation  to 
the  average  value  over  a  certain  area  of 
the  plane,  which  area  would  include  the 
12  large  tables,  the  spaces  between  them 
and  a  moderately  wide  margin  surround- 
ing them.  Calculated  in  this  way  the 
average  illumination  by  the  arc  lamps  was 
3.9  ft.  candles,  and  by  the  tungsten  lamps 
4.5  ft.  candles. 

Another  method  of  calculating  the  aver- 
age illumination  was  to  find  the  mean  of 
stations  1  to  8  representing  the  longitud- 
inal illumination  of  the  room  and  to  find 
the  mean  of  this  value  and  a  value  for  the 
transverse  illumination.  The  latter  value 
was  taken  as  the  mean  of  stations  m.  n,  b, 
c,  i  and  h,  being  a  transverse  line  midway 
between  outlets;  and  of  stations  k,  1.  a.  «1, 
f  and  g,  being  a  transverse  line  approxi- 
mately on  the  line  of  outlets.  This  meth- 
od gave  4  ft.  candles  for  the  arcs  and  4.7 
ft.  candles  for  the  tungsten.  The  values 
given  in  Table  I  are  the  mean  of  the 
values  obtained  by  the  two  methods  and 
are  of  use  in  comparing  the  illumination 
from  the  two  installations.  The  writer 
does  not  consider,  however,  that  these 
values,  namely,  4  and  4.6  ft.  candles,  re- 
spectively,  for   the  arc  and   tungsten   in- 
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stallations,  can  be  used  in  order  to  find 
the  lumens  effective  on  the  plane  per  watt, 
for  the  reason  that  these  average  foot 
candle  values  cannot  be  considered  to 
cover  the  whole  area  of  the  test  plane  in- 
cluded by  the  room;  while  on  the  other 
hand  the  watts  expended  are  utilized  for 
illuminating  the  whole  area.  Assuming, 
however,  for  the  moment  that  we  consid- 
er the  values  to  apply  to  the  whole  area  of 
the  test  plane,  that  is  to  about  3900  sq.  ft, 
we  find  that  the  lumens  effective  on  the 
plane  are  15,600  for  the  arc  lamps  and 
17,900  for  the  tungsten;  and  tne  lumens 
per  watt  1.96  for  the  arcs  and  5.9  for  the 
tungsten.  These  values  are  too  high,  but 
it  is  nevertheless  interesting  to  compare 
them  with  the  general  values  quoted  by 
Messrs.  Cravath  and  Lansingh,  namely, 
two  lumens  per  watt  with  5-ampere  arc 
lamps  with  clear  inner  and  opal  outer 
globes ;  and  five  lumens  per  watt  for  light 
walls  and  4  lumens  per  watt  for  dark  walls 
with  tungsten  lamps  and  clear  prismatic 
reflectors.  Considering  that  the  walls  of 
the  room  in  question  were  hardly  what 
could  be  called  "  light,"  although  they 
were  not  very  dark,  the  results  obtained 
would  seem  to  show  that  Messrs.  Cravath 
and  Lansingh's  figures  for  tungsten 
lamps  and  prismatic  reflectors  are  con- 
servative,  but   that   they   have   somewhat 


overrated  the  illuminating  value  of  the 
arc  lamp. 

In  the  last  column  of  Table  II  is  given, 
the  illumination  in  foot  candles  at  the 
different  stations  as  calculated  from  the 
photometric  curve  of  tungsten  lamp  and 
reflector.  If  these  values  are  averaged 
in  the  same  manner  as  the  measured 
values,  the  result  3.4  foot  candles  is  the 
corresponding  average  value  of  illumina- 
tion. This  figure  should  be  taken  at  a  Ht- 
tle  lower  value,  probably  3.2  foot  candles,, 
in  order  to  compare  it  with  the  measured- 
value  of  4.6  for  the  reason  that  the  tung- 
setn  lamps  did  not  operate  with  rated  wat- 
tage. The  comparison  shows  that  the  re- 
flection of  walls,  ceiling,  &c.,  added  about 
44  per  cent,  to  the  eft'ective  illumination. 

It  is  also  interesting  to  note  that  if  all 
the  lumens  generated  by  the  tungsten 
lamps,  that  is  about  24.000,  were  effective 
on  the  plane  of  illumination,  the  average 
illumination  would  be  about  6.2  foot  can- 
dles. This  is  the  maximum  value  theo- 
retically possible,  and  the  actual  value  ob- 
tained, viz.,  4.6  foot  candles,  is  therefore 
about  74  per  cent,  of  the  theoretical  maxi- 
mum, and  the  calculated  value  of  3.2  foot 
candles,  which  supposedly  represents  the 
actual  value  with  reflection  from  walls, 
ceiling,  &c.,  eliminated,  is  52  per  cent,  of 
the  theoretical  maximum. 


Industrial  Lighting  With  Inverted  Gas  Burners 


By  F.   G.   Corbus 


The  photographs  reproduced  on  the  fol- 
lowing page  illustrate  the  inspection  de- 
partment of  a  large  collar  and  cuff  fac- 
tory. The  first  illustration  shows  the 
room  as  previously  lighted  with  upright 
mantle  burners  and  metal  shades.  The 
eft'ect  on  the  eyes  of  these  glaring  lights 
placed  almost  in  the  direct  line  of  vision, 
and  in  such  a  manner  that  it  is  impossible 
for  the  eyes  of  the  workers  to  escape 
them,  is  enough  to  make  one  shudder. 

The  second  illustration  shows  the  same 
room  with  a  modern  installation  of  in- 
verted burners  arranged  by  an  illuminat- 
ing engineer.  The  bowl  reflectors  and 
presumably  frosted  inner  globes  protect 
the  eyes  entirely  from  the  direct  glare  of 
the  mantles,  while  the  distribution  of  il- 
lumination is  so  even  as  to  furnish  an 
almost  ideal  light  for  working. 


The  proprietors  themselves  say  of  this 
installation  that  "  it  is  far  superior  to  any 
system  of  lighting  heretofore  used.  This 
appears  to  be  due  to  the  fact  that  the  light 
is  evenly  distributed  over  the  entire  table, 
and,  in  fact,  throughout  the  room.  This 
even  distribution  enables  the  operatives  to 
work  without  strain  on  the  eye,  and  to  sit 
or  stand  in  a  natural,  easy  position.  The 
result  is  more  and  better  work.  The  im- 
provement is  most  noticeable  in  our  ex- 
amining room,  where  collars  are  given  a 
final,  rigid  examination  for  defects  in 
workmanship,  laundry  and  color." 

There  is  no  manufacturer  to-day  who 
would  not  be  glad  to  increase  the  effi- 
ciency of  his  workmen  and  the  quality  of 
his  product  by  the  use  of  better  artificial 
light,  if  he  could  be  absolutely  sure  of  se- 
curing such  improvement. 
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Commercial  Fixtures 


By  commercial  fixtures  we  mean  those 
used  in  commercial  buildings.  The  lines 
for  this  classification  may  be  pretty  clearly 
drawn ;  commercial  buildings  include  man- 
ufacturing plants  of  all  descriptions,  office 
buildings,  stores,  most  public  buildings, 
and  certain  portions  of  hotels,  restaurants, 
&c.  This  class  of  buildings  comprise  prob- 
ably 90  per  cent,  of  the  field  of  illuminat- 
ing engineering  as  applied  to  interior 
lighting. 

The  objects  to  be  attained,  in  the  order 
of  their  importance,  are :  Quality,  i.  e., 
adaptability  of  illumination  to  the  pur- 
poses required;  efficiency  and  decorative 
appearance. 

The  classification  of  a  buildmg  as  com- 
mercial indicates  that  it  is  devoted  to  ac- 
tivities having  financial  gain  as  their  ulti- 
mate object,  that  it  is  merely  a  part  of  the 
machinery  concerned  in  the  production 
and  distribution  of  the  products  of  labor. 
Wherever  human  labor  enters  into  an 
economical  problem  it  holds  first  place  in 
importance,  hence  the  first  consideration 
in  the  illumination  of  this  class  of  build- 
ings is  to  furnish  such  a  light  as  will  en- 
able every  individual  worker  to  pursue  his 
special  duties  to  the  fullest  extent  so  far 
as  the  results  depend  upon  the  use  of 
vision.  There  is  no  greater  piece  of  ex- 
travagance than  requiring  even  the  cheap- 
est grade  of  labor  to  work  under  poor 
light.  Compared  with  the  cost  of  a  labor- 
er's time,  the  cost  of  the  best  possible  light 
which  can  be  provided  is  a  mere  trifle. 
The  best,  moreover,  does  not  mean  simply 
the  brightest,  but  includes  considerations 
of  direction,  color,  diffusion — in  fact,  all 
of  the  elements  which  affect  the  sense  of 
vision. 

A  lighting  fixture  may  be  considered  as 
a  mechanical  device  for  supporting  a  light 


source  with  its  accessories  for  distribut- 
ing and  dift'using  the  rays.  Putting  the 
two  definitions  together  it  follows  that  a 
commercial  lighting  fixture  is  an  apparatus 
which  will  produce  from  a  given  light 
source  the  best  possible  illumination  for 
the  carrying  on  of  human  labor. 

Next  to  securing  the  proper  quality  of 
illumination,  efficiency  is  to  be  considered. 
This  includes  cost  of  installation  and  cost 
of  maintenance.  The  first  of  these  items 
is  determined,  to  a  certain  extent,  by  the 
third  point  for  consideration,  namely,  the 
decorative  effect.  This  may  amount  to 
practically  zero  in  the  case  of  certain 
classes  of  factory  use,  to  a  factor  of  consid- 
erable influence  in  installations  having  to 
do  with  the  higher  grades  of  labor  and  the 
general  public,  such  as  fine  office  build- 
ings and  stores.  Both  of  these  types  of 
buildings  are  vastly  different  to-day  from 
what  was  considered  sufficient  a  genera- 
tion or  two  ago.  This  difference  is  well 
illustrated  in  an  incident  related  by  a 
Philadelphia  merchant  who  had  fitted  up 
a  particularly  elegant  store,  in  which  fine 
groceries,  confectionery  and  a  restaurant 
were  included.  Before  the  store  was  oc- 
cupied it  was  visited  by  a  Frenchman,  who 
after  looking  it  over  with  unfeigned  ad- 
miration, expressed  his  conclusions  thus : 
'■  In  America  you  call  this  a  store ;  in 
France  we  would  call  it  a  palace."  With- 
out exaggeration  it  may  be  said  that  many 
of  the  modern  stores  in  American  cities 
would  make  some  of  the  famous  palaces 
of  the  Old  World  seem  mere  workmen's 
cottages  by  comparison.  Likewise,  the 
modern  office  building  is  no  longer  a  sort 
of  civil  barracks,  in  which  merely  the  phy- 
sical necessities  for  clerical  labor  are  pro- 
vided, but  is  a  combination  of  conven- 
ience and  elegance.     To  a  very  consider- 
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expect  to  see  a  saleswoman  neither  in  a 
calico  dress  and  gingham  apron,  nor  a 
reception  gown  and  jewels.  Neatness,  a 
reasonable  conformity  to  the  prevailing 
fashions,  material  neither  cheap  nor 
gaudy,  and  an  evident  adaptability  to  the 
work  of  the  wearer,  would  go  to  make  up 
the  costume  one  would  expect  to  find  in  a 
well  ordered  establishment.  These  prin- 
ciples will  apply  to  lighting  fixtures  with 
but  little  variation.     The  fixture  made  of 


able  extent,  therefore,  the  appearance  of 
commercial  fixtures  is  a  serious  item ; 
nevertheless,  the  commercial  element  is 
always  dominant,  and  the  decorative  ele- 
ment of  the  lighting  fixtures  will  always 
be  subordinate  to  efficiency  and  effective- 
ness in  results. 

The  dress  of  a  lighting  fixture  in  a 
store,  for  example,  may  be  compared  to 
the  dress  of  the  sales  people.     One  would 

jr —  "~" — 1 


FIG.  2 


FIG.   3 

plain  gas  pipe  or  brass  tubing,  or  the  com- 
mercial arc  lamp  with  its  hopelessly  plain 
casing,  are  as  out  of  place  in  a  store  or 
commercial  building  that  is  frequented  by 
the  general  public  as  would  an  elaborate 
chandelier  bedecked  with  accessories  of 
an  essentially  decorative  character. 

It  is  hardly  necessary  to  reiterate  the 
charges  that  have  been  so  frequently  made 
against  ofllice  and  other  public  buildings 
as  to  the  incongruous  and  defective  fix- 
ture installations  that  are  so  often  found. 
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FIG.    4 


Examples  of  this  kind  are  so  numerous  as 
to  render  any  special  designation  unneces- 
sary. On  the  other  hand,  in  the  attempt 
to  get  away  from  the  ugliness  and  com- 
monplace that  has  characterized  fixture 
installation  so  frequently  in  the  past,  the 
other    extreme    is    not    infrequently    met 


with,  namely,  the  use  of  fixtures  which 
are  unsuitable  from  the  decorative  stand- 
point by  reason  of  their  evident  contro- 
vention  of  "  the  eternal  fitness  of  things." 
From  the  first  requisite  of  a  commercial 
fixture  it  follows  that  the  most  efficient 
and  improved  types  of  .light  sources  must 
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FIG.  6 

be  used.  Just  at  the  present  time  these 
include  the  tungsten  lamp,  the  Nernst 
lamp,  the  flaming  arc  and  the  mercury- 
vapor  lamp  when  electricity  is  the  lumi- 
nant,  and  both  the  inverted  and  upright 
type  of  mantle  burners  when  gas  is  the 
luminant.  Among  the  electric  lamps,  the 
flaming  arc  and  mercury  vapor  types  are 
generally  units  in  themselves,  and  there- 
fore do  not  come  strictly  within  the  mean- 
ing of  lighting  fixtures. 

The  tungsten  lamp  has  two  characteris- 


tics which  influence  the  construction  of  a 
fixture:  the  necessity  of  being  operated 
in  a  vertical  position,  and  large  total  light 
power.  These  qualities  are  suflacient  to 
cause  rather  radical  changes  in  fixture 
construction.  Thus,  a  six-arm  chandelier, 
equipped  with  32  candle  power  lamps,, 
which  is  the  highest  candle  power  prac- 
tical in  the  carbon  filament  type,  gives  a 
total  of  only  192  candle  power,  while  a 
two-arm  fixture,  equipped  with  medium 
sized  tungsten  lamps,  produces  a  some- 
what larger  volume  of  light,  and  a  six- 
arm  fixture  equipped  with  the  highest  can- 
dle power,  produces  600  candle  power,  or 
practically  over  three  times  as  much. 

The  tungsten  lamp  also  possesses  cer- 
tain characteristics  which  influence  mate- 
rially the  design  of  the  accessories.  It 
has  an  extremely  high  intrinsic  brilliancy,, 
which  increases  proportionately  the  neces- 
sity for  some  means  of  diffusion,  and  it 


FIG.  7 


FIG.  8 

has  a  very  wide  distribution  curve,  i.  e., 
gives  its  strongest  light  at  the  horizontal, 
which  requires  a  reflector  of  some  sort  to- 
deflect  the  rays  into  the  most  useful  direc- 
tions. 

A  fixture  for  tungsten  lamps  therefore 
has  sufficient  points  of  difference  to  jus- 
tify its  being  classed  as  a  distinct  illumi- 
nating unit.  Several  characteristic  de- 
signs of  such  fixtures  are  shown  in  the 
accompanying  illustrations.  Since  the 
tungsten  lamp  is  not  only  available,  but 
probably  most  successful  in  the  high- 
power  units,  single  light  fixtures  are  of 
corresponding  importance,  and  have  taken 
the  place  to  a  considerable  extent  of  cluster 
fixtures  using  the  old  type  16  c.  p.  carbon 
filament  lamp. 

Fig.    I    shows   an   attractive   design   of 
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FIG.   9 

this  kind,  the  square  construction  giving 
rehef  from  the  general  effect  of  the  old, 
familiar  round  canopy  and  tube,  while- 
the  hook  support  for  the  lamp  and  shade 
not  only  insures  the  latter  hanging  ver- 
tically, but  suggests  to  the  eye  a  certain 
flexibility  which  relieves  the  stiff  mechan- 
ical appearances  of  the  continuous  tube 
support. 

Fig.  2  is  an  exceptionally  graceful  de- 
sign for  a  single  fixture,  the  lines  of  the 
canopy,  husk  holder  and  reflector  harmon- 
izing so  as  to  form  a  single  unit  of  the 
entire  fixture. 

Fig.  3  illustrates  the  same  fixture  length- 
•ened  by  the  use  of  a  chain  support.  This 
construction  not  only  admits  of  ready  ad- 
justment for  height,  but  also  removes  the 
stiffness   of  the   single   tube. 

Fig.  4  shows  a  four-light  chandelier 
constructed  on  the  same  sreneral  lines  as 


Fig.  1.  A  study  of  the  mechanical  and 
artistic  elements  of  this  fixture  will  show 
that  it  embodies  the  principles  which  we 
have  already  set  forth  as  to  appropriate- 
ness to  the  purpose  for  which  it  is  in- 
tended. 

Fig.  5  shows  practically  the  same  con- 
struction with  the  substitution  of  round 
elements  for  the  square.  A  remarkable 
feature  of  these  particular  fixtures  not 
shown  in  the  illustration  is  that  they  are 
so  constructed  as  to  actually  fold  up  like 
an  umbrella;  this  is  illustrated  in  Fig.  6. 
To  be  able  to  purchase  a  chandelier  in 
a  box,  take  it  to  your  office  or  store,  unfold 
it  like  an  umbrella  or  music  stand,  and 
put  it  in  place  with  no  more  effort  or  skill 
than  is  required  for  the  musician  to  set 
up  his  rack,  is  certainly  an  exhibition  of 
modern  American  ingenuity  that  has  few 
parallels. 

Figs.  7  and  8  show  designs  for  four- 
light  chandeliers  for  use  with  tungsten 
lamps,  which  embody  the  same  grace  of 
outline  and  pleasing  simplicity  as  the  sin- 
gle light  fixture  in  Fig.  3.  The  lamps  can 
be  placed  at  any  height  by  simply  lengthen- 
ing the  central  support. 

The  recent  special  fixtures  constructed 
for  use  with  the  Nernst  lamp  have  been 
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FIG.    II 

already  described  and  illustrated  (Novem- 
ber, 1908,  issue,  page  521).  By  way  of 
more  ready  comparison,  however,  a  char- 
acteristic design  is  shown  in  Fig.  9.  In 
this  fixture  only  the  lighting  elements  of 
the  lamp  are  placed  within  the  globes, 
while  the  electro-mechanical  elements  are 
contained  in  the  central  body.  This  re- 
sults in  simplicity  of  construction,  so  far 
as  practical  use  is  concerned,  as  well  as 
highly  artistic  design.  The  fixture  was 
aptly  described  in  the  article  referred  to 
"  as  absolutely  unique  among  lighting  de- 
vices." 

The  tungsten  lamp  has  its  counterpart 
in  the  gas  field  in  the  inverted  burner. 
The  total  volume  of  light  from  the  latter 
is  about  that  of  the  average  tungsten 
lamp,  and  the  quality  of  illumination  also 
practically  the  same,  the  lamp  likewise 
being  used  in  a  vertical  position.  The  con- 
ditions therefore  for  constructing  a  fixture 
for  this  light  source  are  substantially  the 
same  as  those  of  the  tungsten  lamp,  and 
as  might  be  expected,  a  great  deal  of  simi- 
larity results. 


Fig.  10  illustrates  a  chandelier  designed 
to  support  four  inverted  burners,  each 
equipped  with  a  by-pass,  and  double 
chains  provided  for  lighting  and  extin- 
guishing the  burners.  The  separate  gas 
supply  pipes  for  the  by-pass  will  be  seen 
on  top  of  the  arms  of  the  fixture,  but 
when  such  a  fixture  is  installed  at  its  usual 
height  these  would  hardly  be  visible. 

Fig.  II  shows  a  combination  of  the  in- 
verted gas  burner  with  the  tungsten  lamp, 
by-pass  and  chains  being  used  as  in 
Fig.  10. 

Fig.  12  illustrates  the  latest  design  of 
Nernst  Lamp  unit.  The  square  canopy, 
support,  and  central  body  is  exceptionally 
well  designed,  the  ornamentation  showing 
a  high  degree  of  artistic  refinement. 

Improved  light  sources  and  the  interest 
which  they  have  aroused  in  the  general 
subject  of  light  have  undoubtedly  tended 
toward  more  appropriate,  and  therefore 
more  truly  artistic  fixtures  for  commercial 
use.  Improvement  in  science  is  inevitably 
followed  by  improvement  in  art,  at  least 
in  the  use  of  art  in  connection  with 
utility. 
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Plain  Talks  on  Illuminating  Engineering 

By  E.  L.  Elliott 


XIX.    EXTERIOR  LIGHTING: 
General  Considerations. 

Illuminating  engineering,  as  a  science 
and  profession  had  its  origin  in  a  demand 
for  better  practice  in  interior  lighting. 
From  the  fact  that  methods  of  utilizing 
the  light  of  modern  sources  for  purposes 
of  interior  illumination  were  ridiculously- 
illogical,  and  not  only  wasteful  in  point 
of  cost,  but  often  unsatisfactory  in  results 
to  the  point  of  absolute  danger  to  the 
eyes,  it  naturally  followed  that  the  first 
years  in  the  development  of  the  new  sci- 
ence were  devoted  to  the  study  and  cor- 
rection, so  far  as  possible,  of  these  ineffi- 
cient and  faulty  methods.  While  the  fact 
was  recognized  that  the  science  includes 
every  phase  of  artificial  illumination,  the 
question  of  exterior  lighting  was  less 
pressing  in  its  demands  for  attention,  for 
the  reason  that  close  eye  work  is  never 
done  under  such  light,  and  for  the  further 
reason  that  the  importance  of  exterior 
lighting  in  the  pursuits  of  business  is  less 
conspicuous  than  in  the  case  of  interior 
lighting. 

That  public  lighting  is  not  simply  a 
commercial  utility,  to  be  considered  only 
as  an  adjunct  of  labor,  has  been  gaining 
rapid  recognition  diirinsf  the  past  year. 
There  has  been  an  awakening  to  the  very 
patent  fact  that  the  average  street  illumi- 
nation in  this  country  is  woefully  inade- 
quate, either  by  comparison  with  the  aver- 
age interior  illumination,  or  with  modern 
city  equipment  in  other  utilities.  This 
realization  of  the  importance  of  treating 
street  lighting  as  an  expression  of  public 


spirit,  as  well  as  a  simple  utility,  has  come 
so  quickly  and  so  impressively,  that  in 
many  cases  the  demand  for  reform  has 
been  impatient  of  the  time  and  energy  re- 
quired to  educate  the  majority  of  voters 
up  to  such  a  state  of  appreciation  that 
they  would  expend  the  public  monies  for 
the  purpose,  and  the  installation,  and  even 
in  some  cases  the  maintenance  of  better 
systems,  has  been  due  to  private  funds. 
In  this  direction  we  believe  lies  the  most 
active  and  important  field  for  illuminating 
engineering  at  the  present  time. 

We  called  attention  several  times  in  the 
early  issues  of  this  magazine  to  the  ad- 
visability, if  not  the  absolute  necessity, 
for  economic  and  other  reasons,  of  an 
illuminating  engineer  being  included 
among  the  list  of  city  officials.  The  de- 
mand for  such  action  is  far  greater  at  the 
present  time  than  at  any  previous  period. 

It  is  the  purpose  of  this,  and  the  suc- 
ceeding discussions  of  the  subject,  to 
point  out  such  of  the  most  important  con- 
ditions and  facts  as  will  enable  the  lay- 
man who  may  be  interested  in  the  subject 
to  form  an  intelligent  judgment  of  the  re- 
sults of  any  given  installation,  and  the 
relative  merits  of  the  principal  systems 
now  available.  In  seeking  to  accomplish 
this  it  is  probable  that  the  explanations 
and  statements  that  have  already  been 
made  may  be  reiterated;  but  it  is  safer  to 
repeat  than  to  omit. 

Street  lighting  is  divisible  into  two 
pretty  distinct  .classes,  which  may  be 
termed  "  street  illumination  "  and  "  bea- 
con lighting."  In  the  former  are  included 
all  cases  where  the  pavement  is  plainly 
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visible  between  adjacent  light-sources;  in 
the  latter,  those  cases  in  which  no  attempt 
is  made  to  render  the  pavement  clearly 
visible  for  the  entire  space  between  the 
light-sources,  the  light-sources  serving  as 
beacons  to  show  the  direction  of  the 
street,  in  a  manner  somewhat  analogous 
to  the  use  of  light-houses  to  point  out 
waterways. 

The  question  may  be  rightfully  asked: 
What  is  the  exact  dividing  line  between 
these  two  classes?  The  suggestion  has 
been  made,  from  what  original  source  we 
cannot  recollect,  that  a  street  may  be  con- 
sidered illuminated  when  it  is  possible  to 
read  the  time  on  the  face  of  an  ordinary 
size  watch  having  black  symbols  on  a 
white  ground.  The  average  eye  can  read- 
ily do  this  with  an  illumination  of  .01 
foot-candle  intensity.  This  test  has  the 
virtue  of  being  eminently  practical,  and 
when  the  need  arises  for  mathematical 
accuracy,  as.  for  instance,  in  the  wording 
of  a  contract,  the  intensity  given  may  be 
taken  as  distinguishing  between  the  two 
classes  of  illumination.  AA'here  the  time 
can  be  read  on  the  face  of  a  watch,  the 
print  on  a  visiting  or  business  card,  and 
ordinarily  legible  writing  can  also  be  read. 
"Reading  the  street  address,  on  the  time, 
concludes  all  the  necessities  of  close  vis- 
ion in  exterior  lighting.  Intensity  of  this 
amount  will  also  render  all  obstructions 
that  can  be  of  any  possible  harm  plainly 
visible;  in  other  words,  a  carriage  or  au- 
tomobile could  run  at  full  speed  through 


a  street  lighted  with  this  intensity  without 
the  use  of  head-lights. 

The  next  question  that  naturally  arises 
in  the  technical  consideration  of  the  mat- 
ter is  one  that  has  been  often  discussed — 
namely,  the  manner  in  which  the  measure- 
ments of  illumination  should  be  taken, 
whether  on  the  horizontal,  vertical,  or 
normal,  and  whether  on  the  pavement  it- 
self or  at  some  point  above.  There  are 
arguments  for  and  against  each  of  these 
methods.  While  these  have  been  previ- 
ously given,  it  will  not  be  amiss  to  repeat. 

First:  horizontal  illumination  on  the 
surface  of  the  pavement. 

This  is  based  upon  the  theory  that  the 
pavement  is  a  mathematical  plane,  i.e.,  a 
perfectly  smooth,  flat  surface;  in  which 
case  its  brightness  as  seen  by  the  eye 
would  depend  upon  the  intensity  of  the 
horizontal  illumination.  The  objections 
to  this  are,  that  a  pavement  is  never  an 
actual  plane,  but  a  more  or  less  uneven 
and  rough  surface ;  and,  also,  that  it  is 
difficult  to  make  measurements  on  the  sur- 
face of  the  street.  Until  recently,  in  fact, 
such  measurements  were  practically  im- 
possible: but  the  introduction  of  the 
Sharp-Millar  illuminomcter,  has  entirely 
removed  this  difficulty. 

Second:  vertical  illumination,  either  at 
the  level  of  the  pavement,  or  some  point 
above  not  higher  than  the  average  level 
of  the  eyes. 

The  argument  in  favor  of  this  is,  that 
the  visibility  of  objects  in  the  street,  such 
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as  unevenness,  obstructions  on  the  pave- 
ment, or  other  vehicles  and  pedestrians, 
which  are  the  objects  that  it  is  necessary 
to  see,  depends  upon  the  perpendicular  il- 
lumination rather  than  by  horizontal. 
Furthermore,  it  is  a  simple  matter  to 
measure  perpendicular  illumination  at  any 
ordinary  height.  The  only  objection  to 
this  method  seriously  offered  is  that  such 
a  measurement  only  takes  into  account 
the  light  from  one  direction. 

Third:  normal  illumination,  i.e.,  illumi- 
nation on  a  surface  perpendicular  to  the 
rays  of  light. 

In  favor  of  this  measurement  it  is  ar- 
gued that  when  we  wish  to  see  any  object 
at  close  range,  such  as  an  address  card, 
or  the  face  of  a  watch,  we  naturally  hold 
it  so  that  it  will  receive  the  maximum  il- 
lumination, which  is  of  course  secured 
when  the  surface  is  perpendicular  to  the 
most  intense  rays  of  light.  Furthermore, 
that  obstructions  and  other  objects  in  the 
street  are  rendered  visible  to  a  greater 
extent  by  normal  rays  than  any  others. 
The  only  arguments  against  this  method 
is  the  one  offered  against  vertical  meas- 
urement, i.e.,  that  it  considers  light  from 
only  one  direction ;  and  that  there  are  at 
least  theoretical  difficulties  in  the  way  of 
determining  what  the  normal  direction  is. 
Opposed  to  these  there  is  the  very  consid- 
erable advantage,  when  it  comes  to  mak- 
ing measurements,  that  the  normal 
illumination  is  always  the  brightest; 
and  as  very  low  intensities  have  to  be 
measured  in  many  cases,  it  is  well  in 
taking  measurements  to  use  the  maxi- 
mum rather  than  the  minimum  illumina- 
tion. 

The  expressions  "  horizontal,  vertical, 
and  normal  intensity,"  are  strictly  tech- 
nical, and  it  may  be  well  to  consider  care- 
fully just  what  they  mean.  The  diagram. 
Fig.  I,  may  help  to  make  the  matter  clear. 
ON  may  be  taken  as  representing  the  sur- 
face of  the  pavement,  and  L  a  light-source 
placed  at  any  required  distance  above  it. 
Let  us  consider,  then,  the  light  from  this 
source  falling  within  the  angle  included 
between  n  and  m, — from  25  to  35  degrees 
from  the  vertical.  The  light  within  this 
angle  covers  a  distance  on  the  pavement 
from  m  to  n;  if  the  surface  were  placed 
upright,  at  m,  this  same  amount  of  light 


-.would  cover  a  distance  from  m  to  r;  while 
|,;lif  a  surface  were  placed  vertical  to  the 
'^ray  'Lm,  it  would  cover  the  space  from 
m  to  p.  It  will  be  seen  at  once  that  the 
smallest  amount  of  space  covered  by  the 
light  will  be  on  a  surface  perpendicular 
to  the  rays;  and  since  the  smaller  the 
space  covered  by  a  given  quantity  of  light, 
the  higher  will  be  the  intensity  of  illumi- 
nation, it  follows  that  the  illumination  on 
this  perpendicular  plane,  or  as  it  is  com- 
monly called,  "  normal  illumination,"  will 
be  stronger  than  that  on  either  the  ver- 
tical or  horizontal  planes. 

Again  receding  from  the  point  directly 
underneath  the  light-source,  let  us  con- 
sider the  light  falling  on  the  pavement 
within  the  angle  from  25  to  35  degrees 
below  the  horizontal.  The  distance  on  the 
pavement  now  covered  by  the  same  quan- 
tity of  light  is  from  M  to  N ;  on  a  vertical 
plane,  it  would  extend  from  M  to  R;  and 
on  a  normal  plane,  from  N  to  P.  As  in 
the  previous  case,  the  normal  plane  is  the 
smallest,  and  such,  in  fact,  will  always  be 
the  case.  The  diagram  clearly  brings  out 
the  fact  also  that,  as  we  recede  from  the 
point  directly  underneath  the  light-source 
the  amount  of  space  on  the  pavement 
which  a  given  beam  of  light  covers  in- 
creases, and  if  we  were  to  follow  it  math- 
ematically we  should  find  that  the  farther 
we  recede  the  more  rapidly  this  horizontal 
distance  covered  by  a  given  amount  of 
light  increases,  and  also  that  the  hori- 
zontal distance  becomes  proportionately 
greater  than  either  the  vertical  or  the 
normal  distance.  Thus  in  the  diagram, 
MN  in  proportion  to  MP  is  much  greater 
than  mn  to  mp,  which  means  that  normal 
illumination  decreases  at  a  much  less 
rapid  rate  with  distance  than  horizontal 
illumination. 

Careful  analysis  of  the  three  methods 
would  seem  to  give  a  preference  to  the 
last  one  mentioned.  The  first  one  ob- 
viously depends  upon  pure  theory,  and 
therefore  represents  a  condition  which 
never  exists  in  practice.  As  to  the  ques- 
tion of  measuring  the  light  only  from  one 
direction,  this  accords  entirely  with  the 
actual  facts  in  regard  to  vision,  so  far  as 
all  kinds  of  obstructions  are  concerned. 
This  would  apply  to  all  slow-moving  ve- 
hicles and  to  pedestrians. 
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Illuminating  Engineering  in  England 

As  noted  elsewhere  in  this  issue,  the 
agitation  which  has  been  carried  on  for 
the  past  three  years,  under  the  leadership 
of  Mr.  Leon  Gaster,  for  the  establishment 
of  an  illuminating  engineering  society  in 
England  has  at  last  resulted  in  definite 
action.  The  policy  followed  in  this  coun- 
try in  establishing  the  society  on  the 
broad  basis  of  illuminating  engineering, 
rather  than  a  society  of  illuminating  en- 
gineers, has  been  followed  in  England 
also. 

So  far  as  visible  evidences  are  a  guide. 
the  progress  of  the  movement  to  establish 
illuminating  engineering  as  a  profession 
in  England  has  been  making  satisfactory 
progress.  A  year  ago  a  monthly  maga- 
zine, having  the  title,  the  Ilhiminating  En- 
gineer, was  established  under  Mr.  Gaster's 
editorship,  assisted  by  Mr.  J.  S.  Dow. 
The  high  professional  standing  of  the  spe- 
cial contributors,  and  the  frequent  quota- 
tions from  its  editorial  columns  as  well 
as  from  its  contributions,  by  the  technical 
press  of  the  world,  are  distinct  proofs 
that,  scientifically  at  least,  the  magazine 
has  been  a  full  success.  Mr.  Gaster  is 
also  delivering  a  course  of  four  lectures 
on  illuminating  engineering  subjects  be- 
fore the  Royal  Society  of  .-\rts.  Two  of 
these  have  already  been  delivered,  the  first 
dealing  with  electric  light-sources,  and 
the  second  with  gas  light-sources. 

The  London  electrical  and  gas  journals 
take  the  matter  much  more  seriously  than 
when  it  was  first  proposed.  The  Electrical 
Engineer  gives  its  unqualified  endorse- 
ment to  the  establishment  of  illuminating 
engineering.  The  Gas  World  shows  a 
very  much  more  tolerant  attitude  than  it 


assumed  three  years  ago  when  the  idea 
was  first  proposed;  its  only  serious  doubt 
now  seems  to  be  whether  the  gas  and 
electric  lighting  interests,  between  which 
there  is  such  keen  rivalry  in  England,  can 
be  harmonized. 

It  is  to  be  expected  that  matters  will 
move  a  little  slower  in  England  than  in 
America,  but  that  the  recognition  of  il- 
lunn'nating  engineering  will  be  eventually 
as  complete  and  enthusiastic  there  as  it 
has  been  in  .\merica  there  is  little  room 
for  doubt.  The  fact  should  not  be  lost 
sight  of  in  making  any  comparisons  that, 
though  the  name  did  not  exist,  the  first 
work  along  scientific  illuminating  engi- 
neering lines  was  largely  done  by  Eng- 
lishmen. Many  of  the  principles  and 
ideas  that  were  later  rediscovered  and  i)ut 
forth  as  new  in  .\merica  can  be  found 
fully  described  in  English  pulilications 
dating  back  nearly  a  half  a  century. 

To  the  English  Illuminating  Engineer- 
ing Society  we.  therefore,  repeat  most 
heartily  the  toast  of  Rip  Van  W'inkle : 
"  May  you  live  long  and  prosper." 

Selling  I.ight 

We  have  frequently  called  attention  to 
the  peculiar  fact  that,  while  illumination 
is  one  of  the  most  valuable  of  conmiodities 
in  civilized  commerce,  it  has  practically 
never  been  bought  and  sold  as  such,  and 
have  also  pointed  out  that  with  the  pres- 
ent means  of  measuring  light  it  would  be 
entirely  feasible  to  reckon  its  commercial 
value  upon  the  measurement  of  the  thing 
itself.  The  National  Electric  Light  .Asso- 
ciation practically  endorsed  this  method 
of  procedure  at  its  convention  two  years 
ago;  and  now  there  comes  the  cheering 
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word  from  an  Eastern  central  station  that 
a  system  of  selling  light  in  candle-power 
hours  is  being  inavigurated  among  its  pri- 
vate customers. 

In  the  early  days  of  the  electric  light, 
when  its  photometric  rating  was  deter- 
mined by  hanging  up  a  row  of  lamps, 
turning  on  the  current,  and  picking  out 
those  that  had  about  the  same  color,  a 
rough  method  of  selling  light  was  more 
or  less  practiced,  which  consisted  in 
charging  by  "  lamp  hours,"  i.e.j  the  num- 
ber of  hours  that  a  given  lamp  burned. 
This  was  convenient  to  the  central  sta- 
tion for  the  reason  that  electric  meters 
were  then  even  less  reliable  than  the 
lamps.  Later,  with  the  development  of 
the  electric  meter,  it  served  the  interests 
of  the  central  station  to  sell  electric  cur- 
rent rather  than  electric  light.  The  meter 
could  be  locked  up,  and  was  not  subject 
to  the  moral  risk  incident  to  keeping  tab 
on  the  use  of  lamps. 

This  method  would  have  continued  to 
prevail,  to  the  satisfaction  of  the  producer 
of  current,  had  it  not  been  for  that  always 
troublesome  and  erratic  factor — progress. 
After  the  carbon  filament  lamp  had  run 
along  in  the  even  tenor  of  its  way  for  a 
quarter  of  a  century,  and  the  electric 
meter  had  bred  sufficient  contempt 
through  familiarity  to  assure  its  being 
practically  overlooked  and  forgotten,  the 
unexpected  happened;  the  habits  which 
the  producers  of  electric  current  had  been 
fixing  upon  the  minds  of  users  with  so 
much  confident  satisfaction  were  seen  to 
Tje  full  of  danger.  Xew  electric  lamps  ap- 
peared which  only  took  one-third  as  much 
current  as  the  old  carbon  lamp ;  and  since 
the  central  station  was  selling  current  it 
was  a  simple  matter  for  the  user  of  light 
to  reduce  his  bill  by  that  amount,  and  thus 
secure  to  himself  the  entire  advantage  of 
this   remarkable   improvement. 

What  was  to  be  done  ?  The  first  im- 
pulse was  to  befog  the  customer  with  a 
new  commercial  rating  of  the  lamp,  which, 
though  having  some  scientific  significance, 
should  be  entirely  meaningless  to  the  lay- 
man. The  lamps  were  rated  in  "  watts  " 
instead  of  in  "  candle-power,"  a  subter- 
fuge which  may  be  likened  to  the  shallow 
trick  of  the  medical  profession  in  writing 
out  the  names  of  the  most  commonplace 


drugs  in  bogus  Latin.  Even  though  the 
user  may  fail  to  distinguish  between  a 
watt  and  a  candle-power  in  print,  he  has 
no  trouble  in  distinguishing  between  the 
amount  of  light  given  by  a  tungsten  lamp 
and  a  carbon  lamp  running  on  the  same 
amount  of  current.  Furthermore,  the 
user  of  light  has  been  gradually  learning 
that  it  is  a  very  important  item  in  his 
daily  life,  and  well  worth  his  knowing 
something  about;  and  information  on  the 
subject  in  plain  language  has  become  in- 
creasingly plentiful  within  the  past  few 
years,  and  is  likely  to  increase  in  the  im- 
mediate future. 

In  the  field  of  arc  lighting  substantially 
the  same  conditions  have  prevailed.  It  is 
not  strange,  therefore,  that  there  should 
be  a  tendency  to  fall  back  upon  the  old 
plan  of  selling  light,  instead  of  electric 
current.  By  this  method  a  reasonable 
division  of  the  advantages  of  the  improve- 
ment in  electric  light-sources  may  be  se- 
cured between  consumer  and  producer. 
The  consumer,  knowing  exactly  what  he 
is  paying  for,  will,  moreover,  have  less 
tendency  toward  pernicious  activity  in  in- 
quiring into  the  forms  of  contract,  meter 
readings  and  other  mysteries  of  the  kind. 

On  the  whole,  the  sooner  a  method  can 
be  worked  out  of  placing  the  money  value 
of  electric  light  upon  the  basis  of  the  light 
produced,  the  better  it  will  be  for  both 
producer    and    consumer. 

Small  vs.  Large  Lighting  Units 

The  arc  lamp  was  the  first  form  of  elec- 
tric light  to  be  made  commercially  prac- 
tical, and  it  was  at  once  recognized  that 
one  of  its  most  serious  faults  was  its  very 
excess  of  light-power.  The  fact  was 
clear  that  if  electric  lighting  was  to  be- 
come generally  available,  smaller  units 
must  be  devised.  This  is  evidenced  in 
Edison's  first  patent,  which  is  described 
as  "  a  means  of  sub-dividing  the  electric 
light."  It  was  this  ability  to  produce 
lamps  of  small  candle-power  that  gave  to 
the  incandescent  lamp  such  value  that  it 
revolutionized  the  whole  practice  of  arti- 
ficial illumination. 

The  tungsten  lamp,  which  marks  the 
second  epoch  in  incandescent  electric 
lighting,  has  encountered  the  same  diffi- 
culty.    The  necessarily  large  quantity  of 
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light  produced  has  thus  far  restricted  the 
use  of  these  lamps  almost  entirely  to  com- 
mercial purposes.  The  trend  of  research 
and  improvement  has,  therefore,  been  to- 
ward the  production  of  smaller  units. 
There  are  physical  difficulties  in  the  way 
of  producing  small  units  to  run  on  the 
commercial  circuits  that  prevail  at  the 
present  time,  and  the  only  feasible  way 
out  seems  to  be  a  reduction  of  the  line 
voltage.  The  announcement  has  recently 
been  made  of  a  4  c.p.  tungsten  lamp,  espe- 
cially designed  for  use  in  signs,  the  volt- 
age being  reduced  by  a  local  transformer. 
Its  practicability  is  thus  dependent  upon 
the  use  of  alternating  current. 

The  fact  remains  that  the  small  unit  is 
imperatively  demanded  in  illuminating 
engineering,  and  if  not  supplied  in  one 
form  it  will  be  used  in  another.  No 
matter  how  powerful  light-sources  may 
be  devised,  their  field  will  be  limited  by 
the  very  fact  of  their  high  power,  just  as 
the  field  of  the  small  unit  will  be  limited 
by  its  smallness;  the  necessity  for  both 
kinds  is  absolute.  There  is  no  electrical 
or  economical  reason,  however,  why  8 
and  16  c.p.  tungsten  lamps  should  not  be 
furnished  for  domestic  use  in  all  cases 
where  alternating  current  is  available. 
The  voltage  can  be  transformed  to  25  or 
50  just  as  readily  as  to  no,  and,  in  fact, 
will  be  that  much  the  safer  to  use. 

All  attempts  to  restrict  the  use  of  high- 
er efficiency  lamps  are  of  necessity  artifi- 
cial, and  will  sooner  or  later  prove  inef- 
fectual. The  tungsten  lamp,  or  its  suc- 
cessor, is  bound  to  entirely  supplant  the 
carbon  filament  lamp;  whatever  changes 
this  may  make  in  commercial  or  electrical 
conditions  may  as  well  be  anticipated,  and 
provided  for.  The  use  of  much  lower 
voltages  for  a  large  proportion  of  domes- 
tic installations  is  a  simple,  practical  and 
easy  solution  of  the  small  unit  problem,  so 
far  as  it  applies  to  tungsten  lamps. 

It  is  idle  to  talk  of  raising  the  standard 
of  illumination  for  dwelling  houses.  No 
one  is  going  to  use  a  glaring  intensitv 
simply  because  they  can  get  the  light 
cheap.  A  somewhat  larger  quantity  of 
hght  will  be  used,  due  to  less  care  in  turn- 
ing off  lamps  when  not  absolutely  needed, 
and  in  lighting  less  used  rooms ;  but  sim- 
ply because  light  can  be  had  at  one-third 


the  current  cost  is  no  more  reason  for 
flooding  the  room  to  the  point  of  dazzling 
brilliancy  than  of  keeping  its  temperature 
up  to  100  because  modern  heating  devices 
are  more  economical  than  the  old  fire- 
place. 

Commercial  demands  have  thus  far  ex- 
ceeded the  manufacturing  facilities  of 
tungsten  lamps,  but  as  the  latter  increases, 
the  small  unit  must  be  evolved,  and  what- 
ever other  conditions  may  need  changing" 
must  be  adapted  to  their  use. 

Fixtures  for  Inverted  Gas  Burners 

Now  that  the  inverted  gas  light  has 
thoroughly  established  itself,  the  question 
of  adapting  gas  fixtures  to  the  new  burner 
may  be  given  serious  consideration.  It 
is,  of  course,  a  simple  matter  to  attach 
an  inverted  burner  to  an  existing  fixture 
by  the  use  of  a  plain  goose-neck ;  but 
while  such  a  device  answers  all  purposes 
of  utihty,  it  is  far  from  satisfactory  in 
regard  to  appearance.  It  is  not  so  long 
ago  that  gas  fixtures  were  common  which 
had  been  transformed  into  electric  fixtures 
by  the  simple  and  clumsy  expedient  of 
attaching  flexible  wires  to  the  outside  of 
the  arms,  and  electric  lamp  sockets  by 
flimsy  pieces  of  metal  clamped  on  to  the 
gas  outlets.  All  such  adaptations  and 
make-shifts  proclaimed  their  own  tem- 
porary character,  and  are  accordingly  en- 
tirely out  of  keeping  with  the  idea  of  good 
construction  and  good  design. 

While  the  inverted  gas  burner  is  in  it- 
self no  more  artistic  in  appearance,  in 
fact,  generally  less  so,  than  the  upright 
burner,  it  demands  even  greater  attention 
to  fixture  design  than  the  older  form. 
Gas  fixtures  therefore  must  undergo  a 
radical  change  in  construction  in  order  to 
conform   to   the   new   conditions. 

It  is  a  rather  curious  fact  that,  as  in  the 
case  of  the  tungsten  lamp,  the  inverted 
burner  manufacturers  have  had  to  take  up 
fixture  manufacture  themselves  in  order 
to  secure  the  requisite  harmony  in  con- 
struction and  design.  Having  found  this 
extraneous  branch  of  their  business  profit- 
able, it  is  not  likely  that  they  will  abandon 
it.  It  seems  strange  that  those  engaged 
in  the  manufacture  of  fixtures  should  not 
have  been  keenly  alive  to  the  improve- 
ments in   light-sources,   and   have   antici- 
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pated  the  demands  which  they  were  sure 
to  make  upon  fixture  manufacture  rather 
than  to  have  waited  to  be  forced  into  a 
recognition  of  the  inevitable  changes  by 
the   appearance  of  new  competition. 

It  is  not  too  late,  yet,  however,  to  get 
in  line  with  the  procession  of  progress, 
and  those  who  get  in  promptly  will  secure 
correspondingly  advantageous  positions. 
There  is  a  splendid  opportunity  at  the 
present  time  for  the  wide-awake  fixture 
manufacturer  to  secure  a  hold  upon  the 
trade,  and  a  large  share  of  new  business, 
by  studying  the  recent  advances  in  the 
production  of  light,  and  adapting  fixtures 
to  this  progress,  with  absolute  disregard 
of  all  prejudices  and  ideas  that  have  here- 
tofore prevailed. 


A  Correction 

In  the  February  issue  of  The  Illumi- 
nating Engineer  we  gave  an  amendment 
to  an  article  in  the  previous  issue  in 
which  the  relative  illuminating  efficiencies 
of  different  light-sources  were  given,  the 
amended  figures  referring  to  the  Nernst 
lamp.  We  are  now  advised  by  Mr.  Eus- 
tice,  illuminating  engineer  of  the  Nernst 
Lamp  Company,  that  through  a  steno- 
graphic error  there  was  a  mistake  in  the 
figures  which  he  gave,  as  follows : 

The  value  given  for  watts  per  lumen  in 
the  first  test  of  Westinghouse  Nernst 
lamps  at  the  Siegel  Cooper  Store,  Chica- 
go, the  lamps  operating  (dirty)  under 
normal  maintenance,  should  be  .295  in- 
stead of  .395. 


Notes  and  Comments 


St.  Louis  Makes  Ten- Year  Con- 
tract for  Street  Lighting 

Welsbach  Company  Gets  Gas  Lighting 
Contract;  Union  Electric  Light 
&  Power  Company,  Electric  Con- 
tract. 

St.  Louis  has  recently  contracted  for  its 
street  lighting  for  10  years  from  Septem- 
ber I,  1910.  The  Sunlight  Illuminating 
Company  of  Pittsburgh,  whose  bid  was 
more  than  $157,000  less  than  the  Wels- 
bach Company,  failed  to  get  the  gas  light- 
ing contract  on  account  of  not  making 
certain  tests  and  demonstrations  de- 
manded by  the  authorities. 

The  Union  Electric  Light  &  Power 
Company  was  awarded  the  electric  con- 
tract, which  aggregates  $602,000  for  the 
10  years.  Protests  against  letting  this 
contract  under  the  specifications  of  the 
Board  of  Public  Improvements  have  been 
made  by  a  civic  league,  and  a  committee 
representing  the  Downtown  Lighting  As- 
sociation. The  latter  proposes  to  install 
a  special  artistic  installation  at  its  own 
expense  in  certain  of  the  prominent  busi- 
ness streets. 

Movement  for  Better  Street  Light- 
ing in  Newark,  N.  J.,  Spreads 

Two  New  Business  Associations  Pre- 
sent Plans  for  Extensions. 
A  special  installation  of  street  lighting 


by  flaming  arcs  and  festoons  of  incandes- 
cents  on  South  Broad  Street,  Newark,  was 
described  in  our  last  issue.  This  installa- 
tion was  a  bid  on  the  part  of  the  mer- 
chants along  this  portion  of  Broad  Street 
for  a  larger  portion  of  public  patronage. 
As  would  be  expected,  merchants  in  ad- 
joining thoroughfares  have  immediately 
taken  the  cue  and  started  campaigns  for 
similar  lighting.  The  progress  of  the 
movement  is  set  forth  in  the  News: 

Further  advancement  in  the  plan  for  the 
illumination  of  Market  street,  from  the  Penn- 
sj-lvania  Railroad  Station  to  the  court  house, 
was  announced  to-day,  following  a  meeting 
of  the  Finance  Committee  of  the  Market 
Street  Business  Men's  Association.  It  was 
decided  to  submit  tentative  forms  of  con- 
tracts for  the  proposed  new  lighting  plan 
among  the  business  men  interested. 

The  proposed  scheme  for  increased  light- 
ing facilities  in  Broad  street,  between  Mar- 
ket street  and  Central  avenue,  was  definitely 
outlined  at  a  meeting  of  the  Executive  Com- 
mittee of  the  Broad  Street  Improvement 
Association.  It  is  proposed  to  erect  41  lights 
of  the  flaming  arc  type  on  that  section  of 
Broad  street  represented  in  the  association, 
placing  them  100  ft.  apart. 

Chicago  Suburb  Wrestles  With  Mu- 
nicipal Ownership 

To  Sell  or  Not  to  Sell  Its  Electric 
Lighting  Plant — That  Is  the 
Question  in  Winnetka. 
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The  Chicago  Record-Herald  reports  the 
situation  as   follows: 

Winnetka  will  not  abandon  its  municipal 
lighting  plant  which  the  North  Shore  Elec- 
tric Company  has  been  seeking  to  purchase 
for  $70,000.  Five  hundred  citizens  of  the 
suburb  gathered  in  an  old  fashioned  town 
meeting  last  night.  One  hundred  of  them 
were  women.  Less  than  10  per  cent,  favored 
the  abandonment  of  municipal  ownership 
and  operation  of  the  plant.  Instead  the  meet- 
ing decided  by  an  overwhelming  vote  to  ex- 
pend $40,000  in  improving  it.  This  was  done 
after  the  reading  of  the  report  of  a  commit- 
tee, which  showed  that  the  village  could  ex- 
pect returns  of  $15,000  annually  from  the 
plant. 

Opposition  to  this  decision,  however, 
does  not  seem  to  be  satisfied  that  the  case 
is  lost.  One  of  the  chief  objectors  to  the 
maintenance  of  the  plant,  evidently  be- 
lieving that  it  is  never  too  late  to  mend, 
is  still  agitating  for  a  rehearing,  on  the 
ground  that  the  figures  given  were  wrong. 

St.  Louis  Fears  That  it  is  Going  to 
Get  too  Much  Light 

Proposition    of    the    Local    Lighting 
Company  to  Supply  Improved  Lamps 
in  Place  of  the  Older  Type  Called 
FOR  IN  THE  Contract  Referred  to 
City  Counsellor. 
St.  Louis  seems  to  be  hard  to  please  in 
regard  to  its  lighting  proposition.     The 
public  press,  and  apparently  a  consider- 
able body  of  citizens,  have  been  in  a  tur- 
moil for  a  couple  of  years  over  the  al- 
leged   extortion    of    the    electric    lighting 
company.     Now  that  the  company  offers 
to  put  in  luminous  arc  lamps,  giving  prob- 
ably twice  the  candle-power  of  those  spec- 
ified in  the  contract,  the  city  questions  the 
legality  of  this  substitution,  and  has  re- 
ferred the  matter  to  its  legal  advisor.   The 
action  seems  to  have  been  taken  in   all 
seriousness,   without   the   slightest   appre- 
ciation of  the  exquisite  humor  of  the  sit- 
uation. 

The  Star  says : 

The  Union  Electric  Light  &  Power  Com- 
pany has  acceded  to  a  request  of  the  Down- 
town Lighting  Association  to  substitute  a 
metallic  luminous  arc  lamp  in  the  district 
between  Fourth  street,  Twelfth  street,  Mar- 
ket street  and  Franklin  avenue  if  the  change 
can  be  made  legally  under  the  new  contract, 
which  takes  effect  September  i,  1910. 


The  Union  Electric  has  communicated  with 
the  board  on  the  legality  of  substituting  a 
better  light.  Chy  Counsellor  Bates  will  be 
asked  for  an  opinion  whether  the  board  is 
authorized  to  take  more  than  it  contracted 

for. 

If  the  counsellor  decides  the  board  can  do 
this  the  change  will  be  authorized.  If  not 
the  contract  will  be  amended.  It  is  probable, 
too,  that  the  Union  Electric  may  place  the 
new  lights  all  over  town.  In  the  downtown 
lighting  district  the  association  seeking  bet- 
ter light  has  offered  to  give  the  city  orna- 
mental posts  to  cost  in  the  aggregate  almost 
$60,000. 

Inverted   Gas    Lamps  Would   Save 
Boston  $250,000  a  ^  ear  in  its 
Street  Lighting,  According 
to  Consolidated  Gas  Co. 
Lamps   of   This   Type    Have    Been    In- 
stalled to  Prove  the  Claim. 
Says  the  Post: 

Experts  of  the  Boston  Consolidated  Gas 
Company  have  figured  out  that  they  could 
save  the  city  something  like  $250,000  a  year 
on  arc  lighting  alone  by  reason  of  the  new 
double  mantle  Graetzin  lamps,  or  German 
type,  which  have  just  been  installed  on  Com- 
monwealth avenue,  as  a  comparison  with 
the  light  that  the  nearby  electric  globes  give. 
Some  16  of  these  lamps  have  been  placed 
on  the  avenue  between  Arlington  and  Ber- 
keley streets,  and  seven  single  mantle  Rams- 
dell  and  two  double  mantle  Graetzins  have 
also  been  put  in  place  on  Beacon  street  be- 
tween Exeter  and  Fairfield  streets. 

The  Mayor  and  Superintendent  of  Streets 
granted  the  privilege  of  giving  the  street 
demonstration. 

Mayor  Hibbard  intends  to  visit  the  dis- 
trict where  the  new  type  of  lights  have  been 
set  and  learn  for  himself  just  what  they  can 
accomplish. 

Electric   Lighting   Shows  Rapid  In- 
crease in  Popularity  in  Albany 

Local  Company  Will  Spend  $300,000  on 
Betterment  of  Service. 
We  quote  from  the  Journal: 

The  use  of  electricity  is  increasing  in 
Albany.  The  city  to-day  is  using  10,000  of 
the  new  tungsten  lamps,  which  is  a  greater 
number  per  capita  than  any  city  in  the  United 
States.  Six  hundred  of  the  new  lamps  have 
lately  been  installed  in  the  Union  station 
with  the  result  that  the  lighting  of  the  build- 
ing has  been  greatly  improved. 

Alexander  Anderson,  general  manager  of 
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the  company,  in  speaking  of  the  proposed 
improvements,  said  that  they  have  become 
necessary  on  account  of  the  steadily  increas- 
ing business  of  the  company.  "  From  80  to 
90  private  houses  a  month  are  being  equipped 
in  this  city  for  the  use  of  electricity,"  he 
said.  "  These  figures  do  not  include  the  ex- 
tensive additions  being  made  all  the  time  to 
the  equipment  of  business  houses  and  fac- 
tories." 

Rock  Island  Wants  More  Street 
Lamps 

And  Wants  Them  of  2000  Candle- 
Power^  With  Half-Inch  Carbons. 
The  2000  candle-power  myth  has  not 
yet  become  entirely  extinct.  It  crops  up 
in  the  contract  for  street  lighting  in  Rock 
Island,  111.,  which  provides  that  lamps 
must  be  of  2000  candle-power,  operated  at 
full  candle-power,  with  not  less  than  450 
watts,  using  carbons  half-inch  in  diam- 
eter. The  original  contract  containing 
these  specifications  was  made  in  1899; 
was  renewed  five  years  ago,  and  is  made 
the  basis  for  another  five  years'  bid  for 
street  lighting.  The  lesson  of  the  Colora- 
do Springs  Lighting  controversy  thus 
seems  to  be  still  unheeded.  The  local 
company,  by  tacitly  agreeing  to  this  tra- 
ditional misrepresentation,  is  leaving  a 
loop-hole  open  for  possible  legal  trouble. 
A  demand  for  the  installation  of  more 
lamps  was  made  by  members  of  the  Coun- 
cil, and  the  whole  matter  has  been  re- 
ferred to  a  committee.  A  motion  was  also 
made  looking  to  enforcing  the  ordinance 
for  "  testing  gas  and  electric  current  sup- 
plied for  commercial  and  home  use." 

Electric  Headlights  Produce  Color 
Blindness  in  Locomotive  Enginneers 

Important  Experiments  Made  by  the 
Great  Northern  Railroad  in  St. 
Paul. 
For  legislation  to  regulate  railroads 
Minnesota  apparently  has  the  lead.  The 
latest  attempt  in  this  direction  is  a  bill, 
which  has  already  passed  the  Senate,  re- 
quiring all  railroad  locomotives  to  be 
equipped  with  electric  headlights  of  1500 
candle-power.  Experiments  conducted  by 
the  Great  Northern  Railroad  in  its  St. 
Paul  shops  show  the  grave  danger  of  put- 
ting such  fallacies  into  practical  opera- 
tion. The  experiments  are  thus  reported 
by  the  Minneapolis  Journal: 


Railroad  engineers  whose  sight  is  nor- 
mally excellent  were  made  temporary  color 
blind  last  night  in  the  Dale  street  shops  of 
the  Great  Northern  Railroad  in  St.  Paul. 
The  unusual  condition  was  brought  about 
with  the  powerful  electric  headlights  with 
which  the  railroads  of  the  State  will  have  to 
equip  all  their  engines  if  the  Peterson  bill, 
which  has  now  passed  the  Senate,  should  pass 
the  house.  This  bill  calls  for  electric  head- 
lights of  1500  c.p. 

Experienced  engineers  were  stationed  at 
the  end  of  a  track  running  the  500  ft.  of  the 
shops.  Just  in  front  of  the  engineers  was 
one  of  the  big  electric  headlights  arranged 
to  as  closely  as  possible  reproduce  actual  con- 
ditions on  a  running  locomotive,  even  to- 
being  jolted  about  automatically.  The  men 
looking  at  the  far  end  of  the  shop  building, 
their  eyes  experiencing  the  same  strain  they 
would  on  a  trip  on  a  locomotive  carrying  one 
of  the  big  lights.  After  some  time  signal 
lights  at  the  far  end  of  the  track  were  shifted 
from  one  color  to  another.  The  men  were 
supplied  with  tally  cards  and  marked  down 
the  different  signals  as  they  saw  them  ar- 
ranged. Frequently  another  of  the  big  head- 
lights at  the  far  end  of  the  track  was  swung 
directly  into  the  eyes  of  the  engineers  to  give 
the  same  effect  as  though  a  locomotive  was 
passing  in  an  opposite  direction. 

The  test  was  in  charge  of  Dr.  J.  W.  Cham- 
berlain, oculist  for  the  railroad. 

Mr.  H.  A.  Kennedy,  assistant  general 
manager  of  the  Great  Northern,  said  this 
evening  that  the  net  result  of  the  test  was 
something  very  unexpected.  Data  regard- 
ing eye  fatigue  had  been  looked  for,  but  to 
the  surprise  of  those  making  the  test,  the 
first  result  was  that  after  the  operation  of 
these  brilliant  headlights  not  one  engineer 
was  able  to  write  down  correctly  the  colors 
of  switch  lamps  exhibited.  Four  colors  were 
used,  red,  green,  yellow  and  white.  And  24 
exhibitions  were  made.  Not  one  engineer 
could  state  them  all.  The  violet  rays  of  the 
electric  light  absorbed  the  rays  of  the  green 
and  red  lamps  until  the  modern  semaphore 
system  was  made  practically  of  no  effect.  It 
was  also  stated  as  a  result  of  the  test  that 
the  bright  lights  so  affected  an  engineer's 
color  perception  that  after  some  continued 
exposure  to  similar  conditions,  he  would 
have  to  be  retired  from  service.  Mr.  Ken- 
nedy said  he  believed  the  test  demonstrated 
that  it  would  be  more  than  unfortunate  if 
the  Peterson  bill  should  become  a  law. 

No  More  Electric  Lights  for  Buffalo 

Mayor  Adam  Says  Present  Number  Is 
Sufficient  If  Properly  Distrib- 
uted. 
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Perhaps  for  the  reason  that  shoemak- 
ers' children  are  proberbially  barefooted, 
Buffalo,  which  is  within  the  sound  of 
Niagara's  roar,  is  one  of  the  poorest  elec- 
trically lighted  cities  in  the  country;  and 
if  Mayor  Adam  has  his  way  there  is  lit- 
tle prospect  of  immediate  improvement. 
According  to  the  Times,  the  Mayor  sent 
a  report  to  the  Common  Council,  in  re- 
sponse to  their  suggestion  of  placing  ad- 
ditional lamps,  in  which  he  says:  "There 
are  now  400  more  lamps  in  use  than  there 
were  three  years  ago,  and  Welsbach 
lamps  are  everywhere.  For  lighting  the 
city  $300,000  a  year  should  be  ample." 

Honeymooners  to  Be  Given  Great 
Show 

$150,000  May  Be  Spent  In  Lighting  Up 
Niagara  Falls. 

"  Every  one  loves  a  lover."  That  is 
probably  why  Niagara  Falls,  the  Mecca 
of  all  honeymooners,  and  no  small  number 
of  "  prospects "  in  this  line,  is  to  be 
lighted  up  by  the  biggest  search-light  ever 
made.  The  proposed  illumination  is  thus 
described  by  the  Buffalo  News: 

It  is  planned  to  illuminate  the  falls  along 
the  lines  originally  laid  down  by  W.  D'Arcy 
Ryan,  illuminating  expert  of  the  General 
Electric  Company.  This  means  the  expendi- 
ture of  between  $125,000  and  $150,000  and 
the  installation  of  the  most  power  aggrega- 
tion of  electric  projectors  ever  assembled. 
The  illuminating  of  the  falls  in  1907  created 
world-wide  interest,  but  the  spectacle  this 
year  will  far  eclipse  the  first  attempt.  Rays 
of  light  of  more  than  two  billion  candle- 
power  strength  will  be  shot  upon  the  face 
of  the  falls  and  the  aurora  of  the  combined 
batteries  will  be  visible  as  far  away  as  To- 
ronto. Sixty-inch  projectors  will  be  used 
and  the  spectacle  will  be  a  permanent  sum- 
mer feature. 

*'  Uncle  Sam  "  Experiments  With 
New  Street  Lighting 

Lamp-Posts  in  Center  of  Avenue  to  be 
Tried  in  Washington,  D.  C. 
The  scheme  of  placing  lamp-posts  in 
the  center  of  the  roadway,  with  benches, 
or  isles  of  safety  about  them,  which  was 
described  in  a  recent  number  of  The  Il- 


luminating Engineer,  is  to  be  tried  ex- 
perimentally on  Massachusetts  Avenue, 
according  to  the  Star: 

Seventeen  lamps  are  to  be  erected  on  j\Ias- 
sachusetts  avenue.  They  are  to  be  protected 
by  square  sand  boxes,  forming  isles  of  safety 
at  their  bases.  The  wires  for  supplying  cur- 
rent to  the  lamps  are  to  be  run  in  the  trees, 
with  taps  out  to  each  lamp.  Extra  precau- 
tions are  to  be  taken  not  to  injure  any  tree. 

If  the  plan  proves  successful,  after  a  thor- 
ough trial,  it  will  probably  be  extended  to 
other  broad  streets. 

Enthusiasm  for  Better  Lighting 
Spreads  in  Philadelphia 

Example  Set  by  \\'alnut  Street  Mer- 
chants Starts  the  Whole  City 
Thinking. 

Starting  probably  from  the  beautiful 
memorial  installation  of  lamps  about  its 
City  Hall,  the  movement  for  better  street 
lighting  in  Philadelphia  has  acquired  such 
momentum  that  it  bids  fair  to  encompass 
the  whole  city  and  suburbs  in  its  onward 
march.  A  portion  of  ^^'alnut  Street  which 
heretofore  had  been  just  off  the  regular 
commercial  center  has  recently  been  il- 
luminated by  a  local  merchants'  associa- 
tion, and  so  successful  are  the  results  that 
other  sections  are  rapidly  following  suit 
by  starting  similar  organizations. 

The  agitation  for  better  street  lighting 
was  begun  at  first  by  the  Press — to  whom 
be  honor  and  glory  forever — but  has  since 
been  espoused  by  all  the  city  papers.  The 
movement  has  so  many  interesting  and 
instructive  features  that  it  will  be  espe- 
cially treated  in  our  next  issue. 

Springfield,  Mo.,  in  Line  for  Better 
Lighting 

Commercial  Club's  Co.mmittee  Ar- 
ranges Final  Details. 
The  Missourian's  demand  to  be  shown 
does  not  signify  his  unwillingness  to  be 
convinced  of  a  good  thing  when  he  sees  it. 
The  Commercial  Club  of  Springfield  has 
succeeded  in  securing  private  subscrip- 
tions to  a  scheme  for  installing  an  artistic 
lighting  system  on  certain  of  its  principal 
streets. 
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From  Our   London   Correspondent 

Notwithstanding  the  great  advances 
that  have  been  made  in  the  toughening  of 
the  material  used  in  the  manufacture  of 
incandescent  gas  mantles,  there  are  many- 
occasions  when  it  is  absolutely  necessary 
to  use  an  anti-vibrator  of  some  sort.  Mr. 
T.  Eaves,  of  Bolton,  has  recently  patented 
some  further  improvements  to  the  inven- 
tion patented  by  him  in  1903,  by  which  he 
is  able  to  use  the  burner  either  with  or 
without  the  holder  for  the  glass  chimney 
or  with  the  holder  only,  and  to  easily  and 
quickly  remove  it  for  cleaning  the  gauze 
top  of  the  burner,  and  then  to  remove  or 
replace  them  without  removing  other 
parts  of  the  lamp;  it  is  also  claimed  that 
the  illuminating  power  of  the  gas  can 
thereby  be  increased.  In  the  illustration, 
Fig.  I,  we  show  a  side  view,  plan,  vertical 
section  and  sectional  plan  of  the  burner, 
with  the  glass  holder  for  fitting  on  a  cove 
resting  on  a  spring  base. 

Gas  suppliers  in  this  country  are  quite 
alive  to  the  necessity  of  looking  after  the 
interests  of  consumers.  In  the  old  days 
their  only  thought  was  to  "  rush "  them 
with  as  much  gas — good,  bad,  or  indif- 
ferent— as  possible;  but  now  they  sell 
light,  and  as  a  consequence  all  gas  com- 
panies of  any  standing  provide  some 
means  of  educating  their  consumers,  and 
are  constantly  engaged  in  testing  burners 
for  consumption  and  illumination.  The 
South  Metropolitan  Gas  Company  have 
the  very  distinct  advantage  of  having  as 
their  chairman  a  gentleman,  Mr.  Charles 
Carpenter,  M.  Inst.  C.  E.,  a  practical  en- 
gineer, and  a  very  talented  photometrist. 
It  will  be  remembered  that  he  also  is  the 
inventor  of  the  testing  burner  used  in 
London  by  the  Gas  Referees,  and  which 
has  been  adopted  as  the  standard  London 
burner.     Under  his  personal  direction  the 


company's  workmen  are  engaged  in  con- 
structing an  inverted  burner  specially 
adapted  for  street  lighting.  This  is  under- 
going the  most  severe  tests  before  being 
put  upon  the  market.  It  has,  we  under- 
stand, been  recently  subjected  to  severe 
test  in  competition  with  the  latest  type  of 
metallic  filament  electric  lamps,  with  such 
success  that  already  orders  have  been  re- 
ceived to  light  a  large  and  important  dis- 
trict. 

Readers  of  The  Illuminating  En- 
gineer will  many  of  them  be  familiar  with 
the  name  of  Sir  George  Livesey,  who 
died  some  few  months  ago  after  a  career 
covering  nearly  40  years,  during  which 
time  he  occupied  the  very  foremost  posi- 
tion as  a  gas  engineer.  In  order  to  pay 
respect  to  his  memory  in  some  practical 
and  useful  manner,  steps  were  taken  to 
found  at  the  Leeds  University  a  Livesey 
Professorship  of  Gas  Engineering.  It 
was  proposed  to  raise  a  fund  of  $48,000 
(£10,000).  Up  to  the  middle  of  February 
more  than  $30,000  (£6500)  had  been  re- 
ceived or  promised,  the  South  Metropoli- 
tan Gas  Company  subscribing  the  sum  of 
$9600  (£2000)  to  the  fund,  as  an  appre- 
ciation of  the  life-long  connection  of  Sir 
George  with  the  company  as  chief  en- 
gineer, and  for  many  years,  up  to  the  day 
of  his  death,  chairman.  This  chair  of  gas 
engineering  will  be  primarily  devoted  to 
the  training  of  gas  engineers  in  the  science 
of  gas  manufacture,  but  it  is  not  likely 
that  the  sister  science,  illumination,  will 
be  overlooked.  As  we  have  said  before,  it 
is  only  within  the  last  few  years  that  gas 
engineers  have  studied  illumination  at  all, 
and  now  there  is  much  to  learn  and,  we 
fear,  few  to  teach. 

Those  on  this  side  who  have  had  the 
opportunity  of  studying  the  many  excel- 
lent articles  on  illumination,  apart  from 
the  actual  question  of  the  luminant,  that 
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have  appeared  in  your  excellent  magazine, 
are  waking  up  to  the  fact  that  we  really 
know  very  little  about  illumination,  as 
such.  The  most  enthusiastic  upholder  of 
the  needs  of  this  special  knowledge  has 
been  Mr.  Leon  Gaster,  the  editor  of  the 
London  Illuminating  Engineer.  He 
has  been  pushing  forward  for  months  to 
draw  together  men  of  all  ranks  and  pro- 
fessions interested  in  the  science  of  il- 
lumination. The  principal  objection  raised 
has  been  against  the  establishing  of  yet 
one  more  class  of  engineers ;  this,  however, 
has  been  quite  overcome  by  following  the 
lead  of  our  "  American  cousins,"  and  has 
led  to  the  formation  of  the  Illuminating 
Engineering  Society,  which  was  formally 
inaugurated  early  in.  last  month,  when  a 
very  influential  Executive  Committee  was 
nominated,  and  the  necessary  steps  are 
now  being  taken  to  set  the  society  at  work. 
As  we  were  honored  by  being  invited  to 
join  the  executive,  we  shall  hope  from 
time  to  time  to  be  able,  in  our  monthly 
letter,  to  keep  our  friends  on  your  side  of 
the  Atlantic  posted  in  the  movements  and 
work  of  the  newly  formed  society. 

As  we  have  said  before,  busy  minds  are 
at  work  to  obtain  perfection  in  domestic 
gas  lighting.  Mr.  H.  W.  Crow,  writing 
to  the  "  Gas  World  "  quite  recently,  gave 
the  following  specifications  for  what  he 
considers  would  be  a  perfect  gas  lamp : 

1.  Totally  enclosed  to  protect  from  wind, 
dust  and  flies,  and  to  allow  the  use  of  very 
small  pilot  flames. 

2.  Distance-lighted, — if  possible  without 
pilot  flames. 


3.  Regulation  of  gas  and  air. 

(a)  Means  for  regulating  gas  orifice. 

(b)  Gas  and  air  regulators  and  mixing 
chamber  to  be  away  from  the  path  of  the 
products   of   combustion. 

(c)  The  device  for  air  and  gas  regulation 
must  allow  of  easy  and  delicate  control. 

(d)  Means  for  securing  position  of  air 
regulator,  to  avoid  accidental  alteration 
when  dusting  or  handling. 

(e)  Air  inlets  to  be  such  that  they  do  not 
become  diminished  by  the  accumulation  of 
dust.  Certain  fittings,  admirable  from  the 
point  of  view  of  ease  and  delicacy  of  adjust- 
ment, give  trouble  from  clogging  of  the  nar- 
row  air-slits. 

4.  The  nozzle  to  be  of  non-conducting  and 
non-corrodible  material. 

5.  Removable  nipple. 

6.  Appearance. 

(a)  Artistic  design. 

(b)  No  metal  work  to  be  in  the  path  of 
the  products  of  combustion. 

(c)  Glassware  to  be  of  design  and  ma- 
terial to  avoid  breakage  from  uneven  heat- 
ing caused  by  damaged  mantles. 

7.  As  silent  as  possible. 

8.  Price,   the   lowest  possible. 

9.  Gas  consumption  per  candle  power  to 
be  stated  on  each  lamp  under  agreed  stand- 
ard  conditions. 

Surely  here  we  have  set  out  for  us  all 
that  is  needed  to  provide  an  ideal  means  of 
using  gas  for  illumination  purposes.  It  is 
true  that  many  of  the  suggestions  and  ad- 
vantages have  already  been  secured  by  the 
makers  of  up-to-date  burners  and  lamps, 
but  our  object  in  setting  out  Mr.  Crow's 
specification  is  to  draw  attention  to  possi- 
bilities, with  the  hope  of  assisting  those 
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who  may  be  engaged  in  experiments  and 
researches  in  the  interesting  work  of  gas- 
burner  and  lamp  manufacture. 

No  firm  in  London,  and  we  think  we 
might  say  in  Europe,  have  done  more  to 
secure  perfection  in  gas  Hghting  than  Wil- 
liam Sugg  &  Co.,  of  Westminster.  They 
are  now  turning  their  attention  to  the 
special  applications  of  inverted  incan- 
descent gas  burners,  and  have  recently  de- 
signed several  lamps  in  which  they  are 
most  successfully  and  economically  used. 
The  firm  make  their  experiments  upon  a 
thoroughly  practical  scale  and  before  of- 
fering their  new  inventions,  light  up  sec- 
tions of  their  own  offices  and  workshops, 
giving  each  particular  lamp  and  burner 
an  exhaustive  trial.  W^e  illustrate,  Fig. 
2,  the  Chatham,  which  is  designed  for 
workshop  lighting.  This  lamp  has  a  lift- 
off deflector  and  an  easily  removable 
shade.  Another  lamp,  Fig.  3,  the  Little- 
ton, is  made  in  several  sizes.  The  gas  and 
air  supply  to  each  burner  can  be  regulated 
from  the  outside,  and  the  lamps  are  quite 
windproof. 

Perhaps  the  newest  form  of  lamp  is  that 
shown  in  Fig.  4,  designed  specially  for 
bank  desks.  Here  we  have  a  special  anti- 
vibrator.  This  has  been  found  necessary 
owing  to  the  vibration  caused  by  the  con- 
stant placing  upon  the  desks  of  heavy 
books  of  account,  ledgers,  etc.  The  weight 
of  the  lamp,  it  Avill  be  noticed,  is  carried 
by  the  upper  curved  arm  with  spring,  the 
burner  supply  tube  and  the  by-pass  being 
both  coiled,  as  shown.  Visiting  the 
splendid  show  rooms  of  the  Gas  Light  & 
Ccke  Company,  we  were  shown,  by  one 
of  the  chief  inspectors,  these  desk  burners 
fitted  up.  They  bear  out  all  that  is  claimed 
for  them  by  the  makers.  Books  were 
heavily  thrown  upon  the  desks  without  the 
delicate  mantles  being  in  any  way  affected. 

The  success  of  the  "  White  City,"  the 
popular  name  given  to  the  Franco-British 
Exhibition  held  last  year  in  London, 
doubtless  reached  the  ears  of  many  read- 
ers of  The  Illuminating  Engineer. 
Much  attention  was  there  given  to  the 
subject  of  illumination,  and  the  general 
effect    was    truly    magnificent    and    fairy- 


like. Never  in  the  history  of  man  has 
such  brilliant  illumination  been  seen,  at 
least  not  by  those  inhabiting  our  "  tight 
little  island."  This  year  we  are  promised 
another  grand  exhibition  at  the  same 
place.  We  have  just  received  particulars, 
and  illumination  looms  large — so  large 
that  an  inspired  writer  in  one  of  the  popu- 
lar I  cent  papers  tell  us  that  there  is  to 
be  a  special  exhibit  illustrating  the  history 
of  illumination  by  artificial  light.  He 
says :  "  The  exhibition  will  be  held  in  a 
large  triangular  building  divided  into 
halls.  The  public  will  enter  at  first  into  a 
small  hall  dimly  illuminated  by  the  most 
primitive  forms  of  artificial  light.  Then 
they  will  pass  into  bigger  halls,  better 
lighted,  according  to  the  evolution  of  these 
methods,  but  still  gloomy  compared  to  the 
rooms  of  the  present  day.  Each  hall  will 
lead  into  a  greater  one,  until,  passing 
through  a  gradual  crescendo,  as  it  were, 
of  illumination,  the  public  will  arrive  at 
the  largest  hall,  where  their  eyes  will  be 
dazzled  and  delighted  by  the  magnificent 
illumination  provided  by  the  most  modern 
and  brilliant  inventions." 

We  cannot  say  how  far  the  writer's 
statements  are  founded  upon  facts,  but  he 
has  drawn  a  pleasing  picture,  and  one 
which  at  least  excites  the  interest  of 

Charles  W.  Hastings. 

London,  March,  1909. 

How  the  Eyes  Move  in  Reading 

Most  people  think  that  the  eyes  in  read- 
ing are  so  turned  that  they  are  directed  to 
the  letters  in  turn  clear  across  the  column, 
but  if  the  reader's  eyes  are  closely 
watched  while  in  action,  it  will  be  seen 
that  the  eyes  make  a  series  of  jumping 
movements,  each  jump  corresponding  to 
about  one-half  inch  of  letters,  thus  show- 
ing that  the  reading  is  done  more  by 
words  than  by  letters,  and  that  these 
words  can  be  read  without  looking  direct- 
ly at  them.  In  a  line  of  printed  matter, 
in  fact,  the  eye  fixates  a  number  of  points 
along  the  line,  and  from  those  points 
taken  in  succession  it  is  able  to  read  the 
words  on  that  line. — From  The  Optical 
Journal,  New  York. 
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The   Spelling  Match 

By  Guido  D.  Janes 


"  I  have  a  scheme,"  remarked  Mr.  Tung- 
sten, one  evening  to  his  w^ife  week  before 
last. 

"  Put  me  wuse." 

"  Well,  you  know  since  we  have  gotten 
rich  quick  in  a  watt-hour  by  that  new  arc 
light  invention  of  mine,  the  inhabitants 
both  of  Ducktown  and  Friendsville  want 
us  to  become  philanthropists.  You  were 
raised  there,  I  was  born  here.  Now  being 
a  philanthropist  occasionally  is  all  right, 
but  doing  it  in  job  lots  is  monotonous." 

"  Well,  how  are  you  going  into  the  mat- 
ter in  a  retail  way  ?  " 

"  That's  just  my  scheme.  Here  it  is," 
and  rising  from  his  installment  house 
chair  (it  had  now  been  paid  for),  he 
strolled  over  to  where  she  was,  and  con- 
tinued. "  My  plan  is  humorous,  novel, 
full  of  40  watts,  electric  signs  and  other 
things  of  a  technical  nature.  I  am  going 
to  give  a  spelhng  match " 

"  How  dreadfully  foolish,"  smiled  Mrs. 
Tungsten.  "  You  put  me  in  mind  of  a  16- 
candle  power  incandescent  endeavoring  to 
imitate  a  flaming  arc.  Your  connected  ca- 
pacity with  the  educational  central  station 
is  quite  limited.  You  know,  Daniel,  you 
are  not  all  brains." 

"  My  dear,  listen,  I  am  going  to  give 
a  free  technical  library  to  one  or  the  other 
of  the  two  towns.  The  one  spelling  the 
most  words  in  a  watt  hour  correctly  will 
be  given  the  said  technical  library." 

"Who  are  to  be  in  the  contest?" 

Those  who  are  the  proprietors  of  elec- 

tic  signs.     I'll  give  out  the  words  here  in 

the  house  over  the  'phone,  the  merchants, 

&c.,  will  receive  them  and  get  busy  at  once 


on  the  signs  on  their  places  of  business." 
"  Kiss  me,  darling.  You  are  a  genius. 
The  only  way  in  which  I  can  apologize  is 
to  let  you  have  one.  You  are  the  loo-watt 
and  32-candle  power  light.  I  am  the  20- 
watt.  Your  scheme  is  the  best  yet.  Get 
busy  on  it  at  once." 

"  Well."  Tungsten  then  put  his  hat 
upon  his  intellect,  gloves  on  his  hands 
and  arctics  upon  his  shoes,  after  doing 
which  he  strolled  out  upon,  the  streets  of 
Ducktown  and  informed  the  Inhabitants 
of  the  plan  he  had  decided  upon  relative 
to  the  technical  library.  He  then  'phoned 
Friendsville,  ten  miles  away,  some  re- 
marks of  similar  purport,  and  smiled. 
Of  course  both  the  municipalities  were 
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extremely  tickled  and  hilarious  over  the 
affair.  They  said  "  Hurrah  !  "  for  Tung- 
sten over  a  dozen  and  a  half  times  and 
called  him  the  Edison  of  Blount  County. 

Meanwhile  the  merchants  of  both  places 
were  drilling  themselves  on  etymology, 
hard  words,  not  quite  so  hard  words,  roots, 
derivations,  and  words  with  one  syllable 
or  over.  Besides  doing  this  they  rigged 
up  their  signs  with  the  latest  improved 
methods  such  as  interchangeable  letter 
ones  and  one  man  even  installed  a  5-am- 
pere  watt  meter. 

When  all  was  ready  and  after  Mr. 
Tungsten  had  eaten  his  supper  of  light 
food  and  a  glass  of  milk,  he  cleared  his 
throat  and  strolled  to  the  telephone  located 
in  the  hall  and  took  the  receiver  down. 
In  the  other  hand  he  held  the  list  of  words. 

"  Are  the  merchants  ready  for  the 
match,  central  ?  " 

"  Yes,  you  said  it  was  to  start  at  seven- 
thirty.  It  is  within  a  minute  of  that  time 
now." 


INFORMED   THE   INHABITANTS    OF   THE   PLANS 

"  All    right.      Connect    up    the    several 
merchants  of  both  the  corporations.    Now 
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spell  my  name,"  said  Mr.  Tungsten  a  min- 
ute later. 

Immediately  in  both  towns  on  a  hundred 
different  electric  signs  the  word  "  Tung- 
sten "  flashed  forth.  Ducktown  spelled  it 
wrong  five  times,  while  in  the  other  place 
it  was  incorrect  six  times. 

"  Hurrah  !  Hurrah  !  "  cried  the  folks  of 
one  place. 

"  Hurrah ! "  remarked  those  of  the 
other. 

"  Spell  progress."  And  that  word  light- 
ed up  the  atmosphere  surrounding  the  two 
towns.     Both  places  broke  even. 

"  Give  'em  harder  ones,"  interposed 
Mrs.  Tungsten,  who  was  receiving  the  re- 
turns over  another  telephone.  "  The  in- 
habitants are  criticising  your  early  educa- 
tion." 

"  Is  that  so  ?  Well,"  he  remarked 
through  the  receiver,  "  try  the  word  aca- 
demic learning."  And  academic  learning 
flashed  out  brilliantly.  One  merchant  in 
Friendsville  could  not  get  it  on  his  sign 
and  he  dropped  out. 

"Hurrah!  Hurrah!  Hurrah!"  yelled 
the  Ducktownites,  sarcastically. 

"  My  goodness,"  sighed  those  of 
Friendsville. 

"  Now  spell  Ducktown,"  and  imme- 
diately that  word  jumped  from  darkness 
into  light.  At  Friendsville  a  poultry  mer- 
chant who  had  just  purchased  a  sign  and 
of  course  was  in  the  match  became  so  ex- 
cited and  mixed  up  that  he  remarked  on 
his  electric  board,  "  Dressed,  lo  cents  a 
pound." 

"  Hee,  haw ! "  humorously  said  one 
town.    Tears  from  the  other. 

"  Spell  Friendsville  now,"  and  that  word 
occupied  the  footlights  for  a  brief  time. 

Now  Mrs.  Tungsten  was  from  this 
town,  so  of  course  she  was  anxious  for 
it  to  secure  the  technical  library.  Not  be- 
ing a  dishonest  woman  she  had  to  resort 
to  the  next  best  thing,  and  that  was  di- 
plomacy. She  was  aware  of  the  fact  that 
the  town  in  which  she  now  resided  had 
had  electricity  but  a  brief  time,  while  it 
had  become  a  matter  of  history  at  the 
other  place. 


Quick  as  a  flash  she  left  her  telephone 
and  walked  over  to  where  Mr.  Tungsten 
was  deahng  out  the  match.  "  Darling," 
talking  sweetly,  "  do  let  me  give  you  some 
words.  Those  that  you  have  hitherto  em- 
ployed are  too  easy  for  any  use." 

"  Give  me  others,  then." 

"  Tell  them  to  spell  ampere." 

"  Spell  ampere,"  cried  Mr.  Tungsten, 
in  a  clear  tone  of  voice. 

Ampere  thereupon  walked  into  promi- 
nence over  the  many  signs,  correctly  in 
most  cases  in  Friendsville ;  incorrectly  in 
many  localities  in  Ducktown. 

"  Flurrah  !  hurrah  !  "  was  the. expression 
heard  in  one  place. 

"  Hang  it !  "  was  that  heard  in  the  other. 

"  Give  them  spherical  candle  power." 

"  Spherical  candle  power,"  yelled  Mr. 
Tungsten. 

Three  minutes  later  that  expression,  too, 
jumped  into  electric  print.  As  viewed  in 
Ducktown  it  looked  as  though  it  had  never 
seen  the  interior  of  a  dictionary;  in 
Friendsville  it  had  the  appearance  of  just 
stepping  out  of  an  unabridged  Webster. 

"  Hurrah  !  glorious  !   hurrah  !  " 

"  Awful,  awful !  " 

"  Give  them  the  word  photometry  now," 
said  Mrs.  Tungsten. 

"  As  you  wish,"  and  this  was  given 
out. 

Ducktown  merchants  scratched  their 
heads.  Friendsville  folks  did  not.  Duck- 
town hesitated,  grew  gloomy,  and  instead 
of  tackling  it,  put  up  on  their  signs  this : 
"  Friendsville  can  have  the  library ;  we 
don't  need  it."  Then  they  made  faces 
in  the  direction  of  that  corporation, 
turned  off  the  electric  current  and  went 
home. 

"  You  win,"  remarked  Mr.  Tungsten  to 
his  wife,  quite  gloomily.  "  You  got  the 
best  of  me." 

"  How  perfectly  grand,"  and  rushing- 
over  to  where  he  was  seated  hugged  him 
at  least  five  times.  "  Now  I  have  a  match 
for  you,"  she  added.  "  Spell  the  word 
love." 

"  I  can't.  I  will  act  it  out,  however." 
This  he  did  after  hanging  up  the  receiver. 
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General  Progress _During  the  Past 
Year 

In  order  to  obtain  a  general  review  of 
the  year's  progress  in  the  lighting  field  a 
letter  of  inquiry  was  sent  to  a  number  of 
representative  manufacturers,  central  sta- 
tions, and  gas  companies.  The  following 
replies  have  been  received: 

From  Austin  C.  Dujntham,  President  of 
The  Hartford  Electric  Light  Com- 
pany. 

With  regard  to  the  tungsten  lamp  ques- 
tion, we  have  settled  on  two  policies  here: 
One  a  policy  of  using  indirect  lighting 
with  large  tungsten  units  from  60  watts 
upward,  on  thfe  general  plan  of  the  "  I- 
Comfort "  system,  and  we  have  also  se- 
cured some  very  fine  designs  for  reflecting 
lamps  of  a  more  costly  and  ornamental 
type.  We  think  this  is  going  to  be  very 
popular,  especially  with  customers  who  oc- 
cupy a  position  of  comparative  wealth,  as 
well  as  with  the  central  station,  as  it  will 
take  probably  double  the  amount  of  current 
to  produce  the  light  and  still  make  a  fair 
bill  as  compared  with  the  present  cost  of 
electric  light  with  visible  units.  This  has 
been  long  wanted,  but  we  have  been  un- 
able to  do  it  on  account  of  the  cost  of  cur- 
rent. We  regard  this  as  a  most  important 
improvement  in  the  art  of  illumination,  as 
it  will  cut  down  the  cost  o£  wiring  houses 
about  one-half. 

In  the  next  place,  we  have  decided  to 
put  out  a  low  voltage  lamp  with  an  econ- 
omy coil  which  admits  the  use  of  both  30- 
volt  and  60-volt  lamps.  We  place  the 
meter  so  as  to  measure  the  loss  of  the 
economy  coil,  explaining  to  our  customers 
that  the  meter  will  constantly  be  in  mo- 
tion, but  that  it  is  essential  to  the  use  of 
a  lo-c.p.  of  the  tungsten  type.     The  econ- 


omy coil  rated  at  a  24-hr.  price,  which 
with  us  is  i^  cents  per  kilowatt  hour, 
makes  an  increase  of  not  more  than  10 
per  cent,  for  the  customer,  and  gives  the 
central  station  a  24-hr.  load,  which  we 
consider  quite  valuable.  This  lamp  is 
tough,  has  a  very  long  life,  and  of  course, 
almost  a  nominal  breakage. 

We  find  it  cheaper  for  use  than  the  old 
carbon  lamp  which  we  formerly  gave 
away  in  renewals,  owing  to  its  long  life, 
and  to  the  fact  that  it  does  not  discolor. 
The  new  Paughts  process  of  manufacture 
will  soon  bring  this  lamp  down  to  a  still 
lower  price,  and  this  process  also  oblit- 
erates any  chance  for  discoloration  of  the 
glass. 

We  have  been  able  to  make  a  meter,  by 
changing  the  dial  on  our  old  induction 
meters,  which  will  read  candle-power 
hours  instead  of  watts,  and  this  will 
enable  us  to  sell  candle-power  rather 
than  watts,  a  thing  which  has  been 
much  agitated  and  long  desired.  We  sim- 
ply take  the  25-watt  lamp  as  a  unit,  and 
taking  two  and  one-half  watts  per  candle 
power  for  a  lo-c.p.  lamp,  the  control  of 
the  price  is  placed  entirely  in  the  hands 
of  the  central  station,  as  they  may  make 
any  price  they  choose  per  candle-power, 
per  100  c.p.  or  400  c.p.,  which  in  that  case 
would  be  a  kilowatt,  although  nothing  fur- 
ther would  be  said  about  kilowatts. 

We  consider  the  tungsten  system  now 
entirely  complete  and  practical,  and  I  be- 
lieve that  no  lamp  but  the  tungsten  lamp 
will  be  used  in  the  near  future  for  small 
units.  I  have  been  greatly  interested  in 
this  problem,  and  have  tried  to  assist  in 
developing  these  results. 

The  economy  coil  has  a  further  value 
from  the  fact  that  the  voltage  can  be  fixed 
in  each  house  so  that  absolutely  constant 
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voltage  can  be  obtained  independently  of 
the  transmission  line. 

The  tungsten  lamp  is  very  popular  here, 
and  its  use  is  increasing  at  a  rapid  rate. 
We  give  away  renewals,  and  treat  the 
lamp  exactly  as  we  did  the  carbon  lamp 
previously,  charging  the  same  price  for 
the  first  installation  that  we  did  for  carbon 
lamps,  namely  20  cents  each,  and  after- 
ward giving  free  renewals. 

We  are  not  pushing  the  sign  business 
here,  as  our  city  officials  do  not  seem  to 
be  in  favor  of  signs,  and  must  acquire  a 
taste  for  them  by  slow  degrees,  evidently. 
\\"e,  however,  have  a  considerable  display 
of  window  lighting,  and  some  attractive 
sign  lighting. 

From  E.  N.  Wrightington,  Secretary, 
Boston  Consolidated  Gas  Company 

•  The  season  just  ending  has  shown  a 
very  marked  advance  in  the  field  of  gas 
lighting  in  Boston,  and  the  number  of  in- 
stallations laid  out  on  scientific  plans  has 
been  very  gratifying.  The  results  have,  in 
fact,  exceeded  the  expectations  in  every 
case.  As  has  been  found  throughout  the 
country,  the  inverted  mantle  burner  has 
filled  a  long-felt  want,  and  has  proved  by 
far  the  most  satisfactory  illuminant  in  the 
lighting  field,  the  quality  of  the  light  prov- 
ing very  much  superior  to  that  of  any 
other  illuminant,  whether  gas  or  electric. 
The  question  of  economy  has,  of  course, 
been  very  important,  and  the  efficiency  of 
the  new  type  of  lamp  has  enabled  it  to 
retain  the  great  lead  in  this  respect  which 
gas  lighting  has  always  held. 

In  Boston  there  have  been  many  instal- 
lations of  the  inverted  gas  lamp,  equipped 
in  most  cases  with  the  prismatic  distrib- 
uting reflector,  and  hung  usually  in  clus- 
ters of  three.  The  resultant  illumination 
has  in  all  cases  been  signally  effective,  and 
has  called  forth  a  number  of  testimonial 
letters  bearing  particularly  on  the  ques- 
tions of  quality  and  distribution.  The  gas 
company  has  felt  that  these  points,  rather 
than  the  marked  economy  of  the  light,  are 
the  most  important  factors. 

The  installation  of  upright  burners  and 
gas  arcs  continues  at  a  satisfactory  rate, 
and  this  form  of  burner  will  undoubtedly 
retain  a  definite  field  for  manv  vears  to 


There  is  every  reason  to  expect  that  the 
coming  year  will  see  very  important  de- 
velopments in  the  gas-lighting  industry. 
The  Boston  Consolidated  Gas  Company 
has  at  all  times  been  ready  to  give  advice 
on  illuminating  engineering  subjects,  and 
during  the  past  year  has  added  to  its  abil- 
ity and  equipment  in  this  line.  This 
branch  of  the  lighting  business  is  sure  to 
prove  of  greater  importance  as  time  goes 
on,  as  any  company  which  is  to  "  keep  in 
the  running  "  must  be  prepared  to  furnish 
such  service  to  its  customers. 

One  feature  has  been  very  noticeable, 
viz.,  the  backwardness  of  fixture  and  glass 
manufacturers  in  meeting  the  changes  in 
the  gas  situation  by  getting  out  new  de- 
signs. The  gas  interests  are  frequently 
handicapped  by  the  inability  to  procure 
fixtures  and  glassware  of  appropriate  and 
artistic  design,  and  suffer  materially  there- 
by. There  is  every  reason  to  expect  that 
the  coming  season  will  show  a  marked  im- 
provement in  both  lines,  and  that  im- 
provements in  burners  may  be  met  by 
equal  improvements  in  chandeliers,  brack- 
ets and  shades.  There  is  a  great  field  open 
to  the  manufacturer  who  first  appreciates 
the  importance  of  this  situation. 

From  W.  J.  Clark,  Westchester  Light- 
ing Company,  Mt.  Vernon,  N.  Y. 

The  year  1909  looks  very  promising  in 
the  new  building  line,  the  number  of  plans 
filed  showing  a  marked  increase  over  that 
of  the  corresponding  period  of  last  year. 
Our  canvassers  report  a  bright  outlook  for 
placing  of  appliances,  and  the  January  and 
February  output  is  greatly  in  excess  of 
that  of  1908.  During  the  period  of  de- 
pression we  held  our  own,  in  fact,  did 
considerably  better  than  that,  as  we  made 
a  fairly  good  increase  in  our  output. 

Getting  away  from  local  matters,  I 
would  say  that,  in  my  opinion,  the  greatest 
achievement  of  the  year  1908,  in  the  gas 
lighting  field,  was  the  exhibition  held  in 
Chicago,  in  December,  by  the  National 
Commercial  Gas  Association.  The  gas 
and  appliance  men  made  a  most  praise- 
worthy showing  in  the  matter  of  gas  il- 
lumination, and  in  this  field  the  inverted 
lamp  played  an  important  part,  and  proved 
that  it  was  well  to  the  fore  as  a  lighting 
factor.      What    I    was    particularly    well 
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pleased  to  see,  was  the  close  affiliation  of 
the  gas  man  with  the  illuminating  engi- 
neer, one  of  the  features  of  the  convention 
being  a  cordial  exchange  of  courtesies  be- 
tween their  two  organizations — the  Illumi- 
nating Engineering  Society  being  the 
guests  of  the  National  Commercial  Gas 
Association  at  its  banquet,  and  the  Na- 
tional Commercial  Gas  Association  mem- 
bers attending  in  a  body,  the  meeting  oi 
the  Illuminating  Engineering  Society  latei 
the  same  evening — this  is  taking  a  long 
step  in  the  right  direction,  and  is  bound  to 
result  advantageously  to  the  gas  industry. 
I  presume  that  you  are  aware  that  New 
York  has  been  selected  as  the  place  for 
the  next  convention  of  the  National  Com- 
mercial Gas  Association,  and  Madison 
Square  Garden  will  be  engaged  for  the 
exhibition  purposes.  We  expect  that  this 
will  be  one  of  the  great  events  in  the  gas 
world,  and  an  attempt  will  be  made  to  do 
something  very  handsome  in  the  way  of 
illumination,  most  likely  under  the  direc- 
tion of  well-known  illuminating  engineers. 

From  Chas.  E.  Ummach^  Secretary_,  R. 
Williamson  &  Co.^  Chicago. 

We  have  no  special  news  to  contribute. 
We,  as  manufacturers,  make  up  all  the 
various  kinds  of  fixtures,  both  from  a  sci- 
entific and  a  decorative  standpoint,  and 
invariably  confine  ourselves  to  the  de- 
mands made  on  us  by  the  dealers  through- 
out the  United  States,  which  demands  are 
so  varied  that  we  have  found  it  imprac- 
tical to  hold  our  engineers  to  any  set  rule. 

From  N.  L.  Norris,  General  Manager^ 
The  Banner  Electric  Company^ 
YouNGSTOWN_,  Ohio. 

In  running  over  my  collection  of  im- 
pressions as  to  the  lighting  situation  dur- 
ing the  past  year,  I  find  them  all  labeled 
"  tungsten,"  and  as  I  glance  into  the  fu- 
ture in  this  field  I  find  that  every  forecast, 
which  is  now  in  sight,  bears  the  one  word 
"  tungsten." 

During  the  past  year  very  great  ad- 
vances have  been  made  in  the  manufacture 
of  tungsten  lamps  in  this  country,  and  the 
sales  of  these  lamps  have  increased  from 
a  few  thousand  per  month  to  approximate- 
ly 1,000,000  lamps  per  month,  and  still  the 


manufacturing  facilities  are  as  yet  insuffi- 
cient to  supply  the  demand. 

The  sale  of  carbon  filament  lamps  dur- 
ing the  past  year  has  been  reduced  but 
slightly  on  account  of  the  introduction  of 
tungsten  lamps,  but  the  new  25-watt  tung- 
sten lamp  will  undoubtedly  cut  in  on  the 
sales  of  carbon  lamps  to  quite  an  extent 
during  the  coming  year. 

I  believe  that  1909  will  show  a  very  de- 
cided increase  in  the  sale  of  all  types  of 
lamps  over  1908.  While  the  demand  for 
tungsten  lamps  will  steadily  increase,  I  do 
not  believe  that  the  sale  of  carbon  lamps 
will  drop  below  the  sales  for  1908,  and 
that  the  increase  in  total  sales  will  come 
through  the  increased  prosperity  of  the 
country  in  general. 

From  Irvin  Butterworth,  Vice-Presi- 
dent AND  General  Manager,  De- 
troit City  Gas  Company,  Detroit, 
Mich. 

We  are  optimists  in  Detroit  on  the  sub- 
ject of  the  future  of  gas  lighting.  During 
the  past  year  gas  lighting  in  this  city  has 
made  more  progress  than  has  electric 
lighting.  "  Reflex "  gas  burners  and  in- 
verted gas  arc  lamps  have  been  installed 
in  large  numbers,  and  are  becoming  in- 
creasingly popular.  They  are  more  than 
able  to  compete,  both  commercially  and 
artistically,  with  the  imiproved  forms  of 
electric  burners.  Although  many  installa- 
tions of  the  tungsten  electric  lamp  have 
been  made,  in  almost  all  cases  they  have 
displaced  other  forms  of  electric  burners, 
and  not  gas.  Gas  lights  about  90  per  cent, 
of  the  stores  in  this  city  at  the  present 
time,  and  also  a  large  majority  of  the  resi- 
dences. Our  opinion  is  that  the  inverted 
gas  arc  is  destined  to  come  into  very  gen- 
eral use.  A  beginning  has  also  been  made 
here  in  high-pressure  gas  lighting,  and  this 
method  constitutes  a  most  potent  means 
for  continuing  the  progress  and  suprem- 
acy of  gas  lighting. 

From  Edwin  B.  Gillinder,  Secretary, 
GiLLiNDER  &  Sons,  Inc.,  Philadel- 

DELPHIA,  Pa. 

The  factor  that  impresses  us  in  consid- 
ering the  business  of  the  past  year,  has 
been  the  intelligent  interest  manifested  by 
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the  general  public  in  proper  illumination. 
The  introduction  of  the  inverted  gas  lamp 
and  the  high  efficiency  electric  lamps,  to- 
gether with  the  practical  manner  in  which 
they  have  been  exploited,  has  created  a 
demand  for  a  better  type  of  glass. 

The  severity  of  the  general  stagnation 
of  the  past  year  has  been  mitigated  to 
some  extent  by  the  introduction  of  both  of 
these  items. 

With  the  public  interested  in  the  ques- 
tion of  illumination,  there  should  be  a 
larger  field  than  ever  for  the  lamp  maker 
and  the  glass  manufacturer. 

From  Miss  S.  M.  Sheridan,  Sales  Man- 
ager, The  Edison  Illuminating 
Company,  Detroit,  Mich. 

In  spite  of  the  opprobrium  heaped  upon 
the  past  year  we  cannot  complain  of  our 
growth  of  business.  In  residence  lighting 
especially  our  gain  in  customers  was  very 
gratifying.  While  for  several  years  we 
have  had  practically  no  competition  in 
lighting  in  the  nezu^  high-class  and  med- 
ium-class residences,  during  the  past  year 
we  find  that  many  modest  residences  and 
cottages  have  installed  electric  lighting, 
and  a  surprising  number  of  old  houses  of 
all  classes  were  wired  for  our  service. 
During  1908  there  were  more  old  houses 
wired  than  during  any  other  one  year  of 
which  we  have  a  record. 

In  exploiting  the  tungsten  lamp  in  the 
commercial  field  we  have  discovered  an 
eager  and  expectant  public.  We  have 
never  before  had  so  many  unsolicited  in- 
quiries or  found  the  users  of  lighting  so 
well  informed  as  to  any  form  of  lighting 
as  Detroit  merchants  and  manufacturers 
seem  to  be  on  the  tungsten  lamp.  In  De- 
troit we  are  meeting  the  demand  for  tung- 
sten lighting,  and  in  almost  every  instance 
where  these  lamps  have  replaced  our  arc 
and  incandescent  installations  the  result 
has  been  an  improved  standard  of  lighting 
and  a  comparatively  small  if  any  decrease 
in  revenue.  This  lamp  has  also  opened  to 
us  the  field  of  the  short  hour  burner,  which 
because  of  our  difl^erential  rate  we  for- 
merly left  unsolicited. 

The  flaming  arc  and  unique  lighting  dis- 
plays are  becoming  popular  as  advertising 
mediums.  Up  to  date  the  moving  picture 
theaters  are  doing  spectacular  lighting  in 
our  city. 


From  E.  W.  Lloyd,  General  Contract 
Agent,  Commonwealth  Edison  Co., 
Chicago. 

We  have,  in  the  past  year,  been  able  to 
secure  tungsten  lamps  in  sufficient  quanti- 
ties to  distribute  them  to  our  customers, 
and  have  been  fortunate  in  securing  quite 
a  large  amount  of  business  with  this  new 
form  of  lamp  that  we  probably  would  not 
have  obtained  otherwise. 

The  growth  of  the  use  of  the  tungsten 
lamp  in  the  past  year  in  Chicago  has  been 
phenomenal.  Alm.ost  everywhere  you  go 
you  see  some  of  them  in  use.  At  present 
the  tendency  seems  to  be  toward  the  use 
of  the  larger  candle-power  lamps,  and  I 
think  that  probably  this  lamp  will  do  more 
toward  bringing  up  the  standard  of  artifi- 
cial illumination  than  anything  we  have 
had  previous  to  this  time. 

We  do  very  little  street  lighting  in  Chi- 
cago; the  city  owning  the  street  lighting 
system,  but  we  have  installed  ornamental 
iron  posts  along  the  curb  line  of  several 
business  districts,  using  tungsten  lamps  in 
these  fixtures.  These  installations  have 
proved  very  satisfactory  in  every  way. 
The  consumers  seem  to  be  much  better 
satisfied  with  them  than  with  anything 
that  has  been  put  out  heretofore. 

As  to  my  impression  regarding  the  new 
smaller  unit  tungsten  lamp,  I  assume  you 
mean  the  25-watt  lamp.  I  do  not  see  any- 
thing but  profit  to  a  central  station  advo- 
cating the  use  of  these  lamps. 

As  to  the  attitude  of  our  consumers  to- 
ward the  tungsten  lamp,  beg  to  say  that 
they  are  making  great  demands  on  us  for 
these  lamps,  and  it  seems  as  if  within  a 
comparatively  short  time  that  at  least  all 
of  the  larger  candle-power  lamps  will  be 
of  the  tungsten  type. 

From  V.  R.  Lansingh,  General  Mana- 
ger Holophane  Company,   Sales 
Department,    New    York. 

Owing  to  the  introduction  of  the  tung- 
sten lamp,  the  past  year  has  seen  a  very 
great  advance  in  the  line  of  reflectors  not 
only  of  the  Holophane  type,  but  also  of 
other  kinds,  such  as  opal,  mirrored,  etc. 

Owing  to  the  fact  that  the  intensity  of 
the  tungsten  light  is  so  great,  it  has  called 
for  the  manufacture  of  deep  reflectors 
sufficient  to  do  away  with  the  glare  from 
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the  bare  filament,  so  that  the  style  of  re- 
flectors has  shifted  during  the  past  year 
very  greatly.  All  of  the  new  types  of  re- 
flectors now  made  for  tungsten  lamps  are 
of  the  deep  or  bowl  type,  and  this  tend- 
ency will  probably  be  extended  during  the 
coming  year. 

Inasmuch  as  the  introduction  of  the 
tungsten  lamp  calls  for,  in  a  large  number 
of  cases,  the  use  of  new  glassware  of  an 
efficient  as  well  as  decorative  type,  the 
outlook  for  the  coming  year  for  reflectors 
fulfilling  the  required  conditions  should  be 
extremely   bright. 

Joseph    D.    Israel^    District    Manager, 
The  Philadelphia   Electric  Co. 

It  is  an  axiom — paradoxical  as  it  may 
seem — that  for  a  central  station  company 
to  stand  still,  is  to  go  back.  We  must 
progress.  For  a  live  concern  there  should 
always  be  a  certain  substantial  increase  in 
connected  load.  To  consider  at  present 
but  one  feature  of  this  load  we  confront 
ourselves  with  the  query,  What  progress 
has  been  made  during  1908  in  electric  illu- 
mination ?  At  first  glance  one  would  be 
inclined  to  take  refuge  behind  that  over- 
worked expression,  "  We  were  satisfied  to 
hold  our  own  during  the  general  business 
depression  of  1908."  But  not  so  with  us; 
we  must  advance.  With  this  slogan  ever 
before  us,  we  can  now  take  a  retrospective 
glance  to  ascertain  what  progress  we  have 
made. 

Toward  the  latter  part  of  1907  there  was 
a  fear  that  there  would  be  a  marked  fall- 
ing off  of  new  business  in  electric  illumi- 
nation. An  analysis  of  the  results  shows 
that  for  the  last  four  months  of  1907  we 
had  a  20  per  cent,  increase  over  the  first 
four  months  of  the  same  year  in  number 
of  new  contracts  secured,  with  an  increase 
of  34  per  cent,  in  kilowatt  equivalent. 
Taking  the  corresponding  periods  of  1908 
we  find  we  made  a  42  per  cent,  increase  in 
number  of  new  contracts  secured  during 
the  last  four  months  as  compared  with 
the  first  four  months  of  the  year,  with  a 
66  per  cent,  increase  in  kilowatt  equiva- 
lent. From  these  facts  we  find,  that  if  we 
concede  an  existing  business  depression  in 
the  latter  part  of  1907,  we  can  see  the 
signs  of  returning  prosperity  through  the 
business  of  the  latter  part  of  1908,  which 
shows  practically  100  per  cent,  as  good  re- 


sults in  the  comparison  with  the  early 
months  of  the  year.  The  results  of  the 
early  months  of  the  year  1908  showed 
about  15  per  cent,  decrease  in  contracts 
closed  but  a  maintenance  of  the  same  kilo- 
watt equivalent.  This  was  due  prmcipally 
to  a  drop  in  the  number  of  contracts  se- 
cured during  January,  1908,  on  account 
of  the  general  alarm  of  the  calamity  howl- 
ers which  scared  off  the  little  fellows,  but 
which  did  not  deter  the  more  solid  con- 
cerns from  the  introduction  of  electric  il- 
lumination as  is  proven  by  the  mainte- 
nance of  equivalent  kilowatts  for  a  less 
number  of  contracts,  disclosing  a  high 
class  of  business.  These  conditions  on  a 
yearly  basis  show  approximately  the  same 
results  as  to  number  of  contracts  and  kilo- 
watt equivalent  covering  new  business  of 
1908  as  compared  with  the  year  1907, 
which  latter  period  was  considered  a  ban- 
ner year  for  the  electric  lighting  industry. 

If  such  progress  as  was  established  in 
1907  was  maintained  under  adverse  busi- 
ness conditions  during  1908,  are  we  not 
justified  in  congratulating  ourselves  upon 
the  advance  made  in  this  public  utility, 
and  may  we  not  safely  look  forward  to 
better  results  during  the  coming  year? 

It  is  gratifying  to  note  that  this  progress 
Avas  not  confined  to  any  special  branch  of 
electric  lighting,  but  was  quite  generally 
extended  to  both  commercial  and  residen- 
tial installations.  Furthermore,  with  the 
commercial  installations  we  noted  a  pro- 
portionate increase  well  distributed  among 
both  interior  and  exterior  illuminations 
as  well  as  spectacular  and  street  lighting. 
These  roseate  prospects  can  be  attributed 
to  the  education  of  the  public  for  more 
light.  The  work  of  the  magazines  de- 
voted to  these  principles,  coupled  with 
the  achievements  of  the  Illuminating  En- 
gineering Society,  have  given  this  propa- 
ganda an  impetus  which  has  been  most 
satisfactory  to  the  electric  lighting  com- 
panies. 

As  an  example  of  what  can  be  done  by 
co-operative  methods  it  might  be  of  inter- 
est to  cite  a  case  of  recent  occurrence  in 
Philadelphia.  An  organization  looking 
after  the  welfare  of  the  business  men  of  a 
certain  street  in  the  center  of  the  city,  a 
little  off  the  beaten  path,  realized  that  to 
make  the  street  a  thoroughfare  at  night 
it  would  be  necessarv  to  have  good  illumi- 
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nation.  With  the  help  of  the  electric 
lighting  company,  the  members  of  the 
Business  Men's  Association  were  so  thor- 
oughly imbued  with  the  necessity  and  feas- 
ibility of  a  better  lighted  street  that  in  less 
ihan  60  days  from  the  time  the  plan  was 
first  proposed  there  were  placed  60  open 
series  arc  lamps  along  the  street  covering 
a  stretch  of  seven  city  blocks,  a  distanct 
of  about  3000  ft.  So  enthusiastic  were  the 
merchants  over  the  success  of  the  plan  that 
from  the  time  the  current  was  first  turned 
on  these  new  installations  there  was  a 
general  celebration  lasting  for  several 
days  and  nights.  In  fact,  steps  have  been 
taken  to  make  one  night  of  each  week  a 
gala  night  for  the  display  of  flags,,  em- 
blems, &c.  The  grand  opening  was  an- 
nounced by  advertisements  in  the  daily 
press,  as  follows : 

'■  WALNUT    STREET    ILLUMINATED    TO-NIGHT.'" 

"  Sixty  brilliant  arc  lights,  equal  to  120,000 
candle  power,  including  the  new  lamps  in- 
stalled by  the  Walnut  Street  Business  Asso- 
ciation, will  be  turned  on  to-night,  making 
Walnut  street  one  of  our  most  attractive 
and  brilliantly  lighted  streets." 

This  lighting  brought  forth  most  flat- 
tering and  complimentary  comments  from 
the  newspapers. 

That  the  merchants  realize  that  "  Trade 
follows  light,"  we  have  instances  of  spec- 
tacular lighting  in  business  streets  located 
in  residence  districts.  Two  such  uptown 
districts  through  their  Business  Men's  As- 
sociations had  their  principal  business 
streets  especially  illuminated  at  the  time 
of  their  carnivals,  carried  on  in  the  weeks 
immediately  preceding  and  during  the 
Christmas  holidays. 

One  display  leads  to  another,  and  so 
the  bright  work  goes  on  ! 

The  system  of  illumination  consisted  of 
streamers  of  incandescent  lamps  suspend- 
ed in  a  criss  cross  form  at  the  intersec- 
tions of  the  main  streets,  and  at  regular 
intervals  streamers  were  hung  straight 
across  the  streets.  The  effect  was  pleas- 
ing and  satisfactory  to  all  concerned.  No- 
ticing that  the  brighter  lights  and  better 
illuminated  streets  of  carnival  time  have 
had  a  very  good  effect  on  business  in  gen- 
eral, the  merchants  are  planning  to  per- 
petuate this  feature. 

In    our    interior    commercial    and    resi- 


dential lighting  a  great  advance  has  been 
made  possible  by  the  advent  of  the  tung- 
sten lamp  on  account  of  its  ready  adop- 
tion by  the  consumers.  The  man  who  pays 
the  bill  is  quick  to  see  the  merits  of  a 
lighting  unit  which  will  give  him  twice 
the  amount  of  light  for  the  same  current 
consumption  or  the  same  amount  of  light 
for  one-half  the  amount  of  money.  When 
the  proposition  is  presented  to  the  con- 
sumer on  this  basis  of  comparison  with  a 
20  c.p.  50-watt  gem  lamp  there  is  little 
hesitancy  on  the  part  of  the  consumer  in 
adopting  the  new  tungsten  lamp.  Partic- 
ularly so  when  his  further  attention  is 
called  to  the  fact  that  but  a  short  time  ago 
this  50-watt  consumption  did  not  give  him 
more  than  16  c.p.  The  tungsten  lamp  ap- 
peals strongly  to  the  consumer  on  account 
of  the  white  quality  of  light  which  it 
emits.  The  small  25-watt  unit  is  rapidly 
becoming  a  favorite  for  such  points  where 
a  good  illumination  is  required  for  inter- 
mittent and  occasional  use,  and  where  a 
number  of  lamps  are  desirable  for  lighting 
effects  along  certain  defined  plans  of  dis- 
tribution. 

The  introduction  of  tungsten  lamps  is 
increasing  at  a  rate  of  20  per  cent,  per 
month,  which  indicates  tha't  the  time  is 
not  far  distant  when  the  tungsten  lamp 
will  be  looked  upon  as  the  standard  unit. 
It  will  be  interesting  to  note  the  compara- 
tive percentages  of  the  number  of  various 
sizes  of  the   tungsten  lamps  now  in  use : 

'2~)  Wan    12%  of  Tungsten  installations. 

40  Wati ;!7%  of  Tungsten  installations. 

GO  \\ntl 2(5%  of  Tungsten  installations. 

KJO  Watt 2:5%  of  Tungsten  installations. 

2."("  ^^■alI 2%  of  Tungsten  installations. 

From    Clare   X.    Stannard,    Secretary, 
The  Denver  Gas  and  Electric  Co. 

The  Denver  outlook  is  an  exceedingly 
bright  and  promising  one.  We  are  expe- 
riencing a  revival  of  trade  along  all  lines. 
This  is  particularly  true  in  our  electric 
sign  business.  We  recently  experienced 
an  increase  of  286  per  cent,  over  the  same 
month  of  a  year  ago. 

The  tungsten  lamp  is  proving  at  this 
time  most  interesting;  our  illuminating 
engineering  department  and  representa- 
tives are  most  satisfactorily  handling  this 
situation,  pointing  out  to  consumers  that 
by  means  of  this  lamp  they  can  secure 
three    times   the   former   illumination   for 
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the  same  money.  We  are  thus  very  rapid- 
ly increasing  Denver's  standard  of  illu- 
mination, and  through  this  policy  we  do 
not  think  the  lamp  will  interfere  with  our 
revenue. 

As  to  our  experience  with  the  inverted 
gas  burning  units,  would  say  that  Denver 
is  primarily  an  electric  city,  and  there- 
fore our  experience  along  this  line  has 
not  been  as  broad  as  the  experience  of 
many  other  companies.  However,  where 
we  have  installed  this  style  of  light  it  has 
proven  quite  satisfactory.  This  is  partic- 
ularly true  where  we  have  made  an  in- 
stallation  displacing  gasoline   plants. 

During  the  past  year  this  company  has 
installed  an  illuminating  engineering  de- 
partment, Mr.  C.  F.  Oehlmann  being  in 
charge.  We  have  found  this  to  be  a  pay- 
ing proposition  in  numberless  ways.  For 
instance,  our  consumers  are  becoming  so 
educated  in  the  use  of  light  that  they  are 
frequently  asking  for  consultations  with 
our  illuminating  engineer,  and  many  of 
them  have  gladly  availed  themselves  of 
his  advice,  the  result  being  that  we  are 
materially  improving  the  standard  of  illu- 
mination ;  the  consumers  are  better  satis- 
fied than  ever  before,  all  resulting  in  a 
most  happy  condition. 

Denver  is,  as  you  know,  quite  rightfully 
termed  "The  City  of  Lights."  The  city 
council  recently  passed  the  mayor's  annual 
budget,  which  makes  a  liberal  provision 
for  increased  street  lighting.  A  number 
of  our  principal  thoroughfares  being  at 
the  present  time  very  lavishly  illuminated 
and  additional  streets  will  soon  be 
equipped  with  a  liberal  system  of  lighting, 
which  will  equal  or  surpass  the  streets  al- 
ready illuminated.  Thus  the  outlook  for 
increased  Hghting,  both  commercial  and 
municipal,  is  most  encouraging. 

From  H.  M.  Hirschberg,  President,  the 
ExcELLO  Arc  Lamp  Company^  New 
York. 
We  take   pleasure   in   stating  that  the 
progress  of  the  flaming  arc  business  in  the 
past  year,  so  far  as  our  experience  goes, 
has  been  far  greater  than  our  anticipa- 
tions.   The  outlook  for  the  coming  year  is 
even  brighter  than  the  last.    Our  business 
last  month  w^as  50  per  cent,  greater  than 
a  year  ago  and  125  per  cent,  greater  than 
1907. 


The  field  of  usefulness  for  the  flaming 
arc  is  continually  growing,  and  while  at 
first  we  only  looked  for  the  installation  of 
flaming  arcs  for  advertising  purposes, 
they  have  of  late  been  adopted  very  large- 
ly in  industrial  plants  of  all  descriptions. 

We  are  now  working  hard  in  the  en- 
deavor to  create  interest  for  street  light- 
ing propositions,  and  the  prospect  for  this 
year  is  that  a  large  number  of  cities  and 
towns  will  adopt  them  for  this  purpose. 

From  J.  D.  Shattuck,,  General  Mana- 
ger^ Suburban  Gas  Company,  Ches- 
ter, Pa. 

I  have  not  much  to  say  at  this  time,  ex- 
cept that  I  expect  to  see  the  new  inverted 
burner  units  pushed  more  extensively  this 
year  than  ever,  and  that  the  competition 
between  this  system  of  lighting  and  elec- 
tric tungsten  will  be  very  spirited.  The 
gas  in  this  case  seems  to  have  the  advan- 
tage as  to  quantity  of  light  and  economy 
in  cost. 

For  concealed  lighting  and  some  win- 
dow display  the  tungsten  will  probably 
have  the  advantage.  I  believe  the  gas 
man  and  fixture  manufacturer  will  move 
ahead  in  the  illuminating  field  this  year 
and  out-distance  the  progress  of  the  last 
few  years.  Gas  lighting,  with  inverted 
burners,  is  certainly  on  a  new  plane  com- 
pared with  the  upright  burners. 

From  J.  W.  Perry,  H.  W.  Johns-Man- 
ville  Company. 

Linolite,  as  first  introduced,  consisted 
of  tube  filament  lamps,  approximately  ii 
in.  long,  placed  end  to  end  in  a  trough- 
shaped  reflector,  with  a  bead  on  both 
edges  to  house  the  conductors,  and  so 
constructed  that  the  lamps  were  exactly 
12  in.  between  centers;  hence  12  ft.  of 
Linolite  is  composed  of  12  lamps. 

During  the  past  year  we  have  brought 
out,  besides  this  standard  form  adapted 
to  show  case,  show  window  and  bulletin 
board  illumination,  an  attractive  and  com- 
plete line  of  desk  and  table  lamps,  which 
not  only  serve  to  give  an  evenly  diffused 
illumination,  but  also  eliminate  shadows 
to  a  marked  extent.  Picture  and  bookcase 
reflectors  have  likewise  been  designed, 
which,  through  the  ease  of  perfect  light 
control,  render  a  uniform  illumination 
from  top  to  bottom  of  picture  or  case,  and 
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confine  all  the  light  within  the  desired 
space. 

Numerous  new  features  are  now  being 
developed  and  will  soon  be  placed  at  the 
disposal  of  the  public.  Among  them  may 
be  mentioned  the  same  fittings  with  high 
eiificiency  lamps,  varying  in  intensity  from 
six  to  forty  candle-power.  With  this 
flexibility  in  the  light  source,  few  forms 
of  general  illumination  are  beyond  the 
scope  of  Linolite. 

In  the  near  future  we  expect  to  intro- 
duce tungsten  filament  Linolite  lamps. 

From  C.  W.  Hare,  Manager  New  Busi- 
ness Dep't.,  The  United  Gas  Im- 
provement Company,  Philadelphia. 

In  my  opinion  there  has  been  great  ad- 
vancement during  the  past  year  in  this 
section  of  the  country  in  the  type  and 
quality  of  the  appliances  to  be  used  for 
gas  lighting,  and  while  there  is  still  a 
very  large  field  which  has  not  been  cov- 
ered in  this  connection  I  feel  that  we  are 
to  be  congratulated  on  the  very  substan- 
tial progress  made. 

With  the  inverted  type  of  gas  burners, 
equipped  with  ventilated  glassware,  the 
objectionable  heat  and  discoloration  of 
ceilings  have  been  reduced  to  a  minimum. 
This  factor,  together  with  the  marked  im- 
provement in  appearance  of  gas  lights, 
and  the  improved  methods  of  lighting,  has 
made  it  possible  for  us  to  enter  fields 
which  have  heretofore  been  confined  al- 
most entirely  to  electric  lights.  The  sat- 
isfaction which  these  installations  are 
giving,  without  question  will  result  in 
still  further  improvements  being  made, 
and  the  impetus  given  to  the  business 
during  the  coming  year  will  be  far  greater 
than  can  be  realized  at  this  time. 

There  must  be  borne  in  mind,  however, 
that  little,  if  any,  advance  has  been  made 
in  the  style  of  gas  fixtures,  and  in  my 
opinion  this  is  a  question  which  requires 
the  immediate  consideration  and  co-op- 
eration of  every  fixture  manufacturer  in 
the  country.  It  is  only  necessary  to  visit 
any  of  the  fixture  manufacturers'  ware- 
rooms,  in  order  to  see  to  what  extent  the 
development  of  the  electric  fixture  has 
been  carried  at  the  expense  of  the  gas 
fixture.  Room  after  room  is  given  over 
to  the  careful  display  of  electric  fixtures, 
and   in   most   instances   the   few   eas   fix- 


tures, which  are  shown  in  a  rear  room, 
are  generally  of  the  cheapest  and  most 
ordinary  type. 

There  is  not  the  slightest  reason,  in  my 
opinion,  why  we  should  not  at  once  begin 
to  develop  gas  fixtures  of  artistic  design 
and  of  very  much  higher  quality  than  has 
been  the  custom  in  the  past,  and  this  is 
one  of  the  means  which  must  be  adopted 
during  the  coming  year,  if  we  intend  tO' 
hold  the  large  advantage  which  has  been 
gained  during  the  past  year,  by  the  suc- 
cessful launching  of  the  inverted  type  of 
gas  burner. 

From  J.  J.  Batterman,  General  Sales 
Manager,  Stave  Electrical  Co., 
New  York. 
There  was  a  time,  beginning  about 
three  years  ago,  when  the  flaming  arc 
lamps  were  first  introduced  in  this  coun- 
try, that  certain  sales  offered  the  least 
resistance,  chiefly  among  which  were 
theatres  and  moving  picture  shows.  This 
was  entirely  owing  to  the  great  light 
power  of  the  flaming  arcs,  and  their  over- 
shadowing at  approximately  a  six  to  one 
ratio  the  light  of  an  ordinary  arc.  This 
fact  gave  flaming  arcs  a  distinct  adver- 
tising value  by  reason  of  the  conspicu- 
ousness  of  the  light,  and,  therefore,  con- 
sidered more  or  less  spectacular.  This 
was  the  cause  of  some  of  the  large  mer- 
cantile and  other  high  grade  business 
establishments  being  slow  to  take  up  the 
flaming  arc  lamps,  as  they  complained  of 
the  lamp  being  identified  with  a  lot  of 
cheap  class  places. 

Time  has  elapsed  and  we  now  find  our- 
selves confronted  with  the  real  deserv- 
ing field  for  the  flaming  arc  lamps,  which 
is  evinced  by  the  activity  of  all  the  big 
railroads  and  industrial  plants,  steam- 
ship companies,  and  some  of  the  best 
mercantile  establishments  and  hotels  in 
the  country,  adopting  flaming  arc  lamps 
with  a  remarkable  rapidity.  The  big  in-  I 
dustrial  plants  and  railroads  are  out  with  '< 

specifications  calling  for  installations 
that  number  in  some  instances  over  a 
thousand  lamps  to  a  single  installation. 
There  still  remains  a  field  greater  than 
any  mentioned  which  has  become  act- 
ually developed,  namely,  the  street  light- 
ing on  regulation  arc  poles  in  the  prin- 
cipal business  blocks  in  towns  of  all  sizes 
throughout    the    United    States, 
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The  Formation  of  The  Illuminating 
Engineering  Society  in  London 

Reported  by  J.  S.  Dow. 

An  informal  dinner  was  held  at  the  Cri- 
terion Restaurant,  Piccadilly,  London,  W., 
on  February  pth,  at  which  the  formation  of 
an  Illuminating  Engineering  Society  in  this 
country  was  the  subject  of  discussion, 
Mr.   Leon   Gaster  presiding. 

At  this  gathering  representatives  of  the 
engineering,  architectural,  medical,  and  other 
interested  professions,  were  present. 

At  the  conclusion  of  the  dinner,  Mr.  Gas- 
ter extended  a  hearty  welcome  to  those  pres- 
ent on  this  occasion  as  supporters  of  the 
movement  which  they  all  had  so  much  at 
heart. 

He  then  referred  briefly  to  those  who  had 
expressed  their  sympathy  with  the  movement, 
but  for  one  reason  or  another  were  unable 
to  be  present,  including  among  others :  Sir 
Edward  Brabrook,  Mr.  W.  J.  A.  Butterfield, 
Mr.  C.  Carpenter,  Dr.  C.  V.  Drysdale,  Prof. 
J.  Fleming,  Mr.  F.  W.  Goodenough,  Mr.  A. 
Kitson,  Prof.  V.  Lewes,  C.  le  Maistre,  Sir 
Joseph  Swan,  Mr  A.  P.  Trotter,  Mr.  A.  A. 
Voysey,  Mr.  P.  J.  Waldram,  Mr.  W.  H.  Y. 
Webber,  and  many  others. 

Mr.  Gaster  then  remarked  that  they  all 
already  had  an  opportunity  of  learing  the 
aims  and  objects  of  the  illuminating  engi- 
neering movement,  and  it  would  only  require 
a  few  words  from  him  to  explain  the  basis 
of  the  suggestion  that  we  should  form  an 
Illuminating  Engineering  Society  in  this 
country. 

He  felt  sure  that  he  would  have  their 
sympathy  in  this  matter,  and  desired  first  of 
all  to  give  a  short  summary  of  the  efforts 
that  he  had  made  with  this  intention  and 
their  results. 

Mr.  Gaster  then  proceeded  to  outline  the 
purposes  of  such  a  society,  and  discussed 
briefly  the  obstacles  he  had  already  en- 
countered since  first  bringing  the  matter  to 
public  attention,  some  three  years  ago,  and 


answered  the  most  important  objections 
which  had  been  raised  to  its  formation.  He 
particularly  referred  to  the  success  of  the 
American  Illuminating  Engineering  Society, 
and  to  the  general  interest  which  was  being 
shown  in  both  America  and  Europe  in  sub- 
jects pertaining  to  illuminating  engineering. 

Mr.  Defries  expressed  his  appreciation  of 
the  high  ideals  which  Mr.  Gaster  was  en- 
deavoring to  materialize,  and  his  sense  of 
the  value  of  co-operation  between  those  rep- 
resenting different  professions.  He  had  been 
often  struck  by  the  difficulty  in  securing 
really  reliable  data'  on  points  connected  with 
illumination,  and  felt  that  co-operation  be- 
tween different  professions  in  order  to  sup- 
ply these  missing  links  was  needful. 

Dr.  H.  Parsons,  in  reply,  fully  agreed  that 
the  study  of  the  physological  effect  of  il- 
lumination, as  apart  from  its  actual  lum- 
inous efficiency,  did  not  receive  enough  at- 
tention. He  himself  had  become  interested 
in  the  subject  through  the  effect  of  ultra- 
violet light  on  the  eye,  and  the  possibility  of 
cataract,  which  occurred  among  those  work- 
ing in  glass  furnaces,  being  attributable  to 
this  cause.  This  was  a  typically  difficult 
question  on  which  the  co-operation  of  phys- 
icists, chemists,  and  physiologists  was  needed. 
On  such  a  subject  very  few  reliable  data 
were  as  'yet  available. 

He  quite  agreed  with  Mr.  Defries  that 
the  subject  of  the  physiological  effect  of 
light  ought  to  have  been  taken  up  long  ago. 
Some  attention  had  been  paid  to  the  subject 
by  the  medical  profession,  but  their  views 
were  not  sufficiently  impressed  upon  engi- 
neers. He,  therefore,  felt  that  a  society  on 
the  lines  proposed  by  Mr.  Gaster  might  do 
very  valuable  work  in  spreading  such 
knowledge. 

Mr.  S.  D.  Chalmers  said  that  he  felt  there 
was  very  much  more  to  be  learned  about  the 
physics  of  light  production,  and  the  manu- 
facture and  use  of  light  in  such  a  way  as  to 
be  most  useful  for  general  illumination.  He 
thought  that  great  benefit  would  result  from 
the  formation  of  such  a  society,  and  wished 
it  every  success. 
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Mr.  J.  Darch,  F.  S.  I.,  said  that  in  his  ex- 
perience the  study  of  illumination  and  the 
choice  of  illuminants  was  of  very  great  im- 
portance. He  had  tried  time  after  time  to 
impress  this  view  on  those  with  whom  he 
came  in  contact,  but  had  found  a  great  deal 
of  prejudice  to  contend  against. 

He  felt  that  the  sympathetic  co-operation 
of  those  joining  the  society  proposed  by  Mr. 
Gaster  would  be  a  great  force  in  this  direc- 
tion, and  he,  for  his  part,  would  be  very 
willing  to  do  what  he  could  to  help  the 
movement  forward.  He  hoped  that  the  med- 
ical profession  would  be  well  represented 
because  their  interest  in  this  matter  was 
very  vital,  and  their  influence  among  a  cer- 
tain section  of  the  public  would  be  exceed- 
ingly great. 

Mr.  A.  E.  Penn  was  very  glad  that  Mr. 
Gaster  had  afforded  him  an  opportunity  of 
expressing  his  appreciation  of  the  proposed 
society.  The  society  of  the  Engineers  in 
Charge,  with  which  he  was  connected,  was 
continually  aiming  at  fraternization,  and  the 
engineer  in  charge  himself,  was  always  anx- 
ious to  learn  what  a  specialist  in  any  de- 
partment had  to  tell  him. 

Mr.  H.  T.  Harrison  rose  to  propose  the 
toast  of  the  illuminating  engineering  pro- 
fession, coupled  with  the  name  of  Mr.  J.  S. 
Dow. 

He  himself  had  been  brought  up  as  an 
electrical  engineer,  and  had  taken  up  the 
question  of  street  lighting.  He  had  contin- 
ually been  impressed  with  the  need  of  some 
impartial  authority  to  weigh  the  claims  of 
those  connected  with  different  systems  of 
lighting,  who  were,  not  unnaturally  preju- 
diced in  favor  of  their  own  illuminants. 

Mr.  Kenelm  Edgcumbe  said  that  his  own 
experience  had  been  chiefly  in  connection 
with  measuring  instruments  and  photome- 
try. He  himself  was  able  to  look  at  the 
question  from  an  impartial  standpoint,  and 
he  felt  that  it  would  be  a  great  thing  both 
for  the  industry  and  the  general  public  if  we 
could  meet  together  and  discuss  these  ques- 
tions. 

Mr.  J.  S.  Dow  said  that  in  attempting  the 
study  of  photometry  and  kindred  questions, 
he  had  been  very  much  struck  with  the  ex- 
ceedingly scattered  nature  of  the  data  avail- 
able. One  had  to  toil  through  the  proceed- 
ings of  very  many  different  British  and 
foreign  societies,  and  at  the  end  of  it  usually 
found  that  the  data  were  expressed  from 
some  narrow  point  of  view,  which  prevented 
them  being  properly  comparable  among 
themselves. 

As  an  illustration  of  the  fact  that  the  very 
term  "illumination,"  in  the  sense  in  which 
we   use   it,    was    almost   unknown    until    re- 


cently, he  might  mention  that  when  he 
looked  up  its  use  in  a  well-known  encyclo- 
pedia, he  was  rewarded  by  the  cryptic  ref- 
erence "  Illumination.  See  Fireworks."  He 
thought,  however,  that  the  great  aim  of  the 
society  would  be,  as  Mr.  Defries  had  stated, 
to  promote  co-operation.  The  time  had 
come  when  no  really  important  general  in- 
vestigation could  be  carried  to  a  successful 
conclusion,  except  by  the  concerted  efforts 
of  workers  in  the  different  fields  interested. 

There  had  been  some  complaints  that  il- 
luminating engineering  was  over-specializa- 
tion. Yet  it  might  more  fitly  be  said  that 
"•illuminating  engineering  was  amalgama- 
tion," for  it  brought  into  contact  very  many 
people  who  worked  in  their  own  narrow  cir- 
cle and  developed  ideas  without  considering 
how  they  affected  those  interested  in  other 
aspects. 

Mr.  Charles  W.  Hastings  said  that  he  had 
always  believed  in  the  necessity  for  the 
study  of  illumination,  though  he  had  been 
less  convinced  of  the  necessity  for  the  il- 
luminating engineer.  After  hearing  what  had 
been  said  on  the  subject  this  evening,  how- 
ever, he  must  now  confess  that  he  was  con- 
vinced, and  was  particularly  struck  with  the 
need  for  somebody  to  bring  out  the  study  of 
the  use  of  illumination  as  apart  from  its  pro- 
duction— in  other  words,  the  need  of  the 
illuminating  engineer. 

Mr.  A.  Denman  Jones  felt  that  there  was 
no  need  to  add  anything  to  what  had  been 
said  with  regard  to  the  formation  of  the 
society,  but  was  surprised  to  find  how  much 
he  had  in  common  with  others  in  desiring 
the  welfare  of  this  movement. 

This  proposal  was  coupled  with  the  name 
of  Col.  Leese  as  the  Chairman  of  the  Illumi- 
nating Engineering  Publishing  Company, 
Ltd.,  who  was  unfortunately  absent,  owing 
to  indisposition.  In  his  absence  Mr.  Gaster, 
as  co-director,  thanked  Mr.  Hastings  and 
Mr.  A.  Denman  Jones  for  their  kind  re- 
marks in  connection  with  the  magazine. 

It  having  been  proposed  by  Mr.  Charles 
W.  Hastings  and  seconded  by  Mr.  A.  Den- 
man Jones  that  "the  Illuminating  Engineer 
(London)  be  appointed  the  official  organ  of 
the  Illuminating  Engineering  Society  in  this 
country,"  this  proposal  was  put  to  the  vote, 
and   carried  unanimously. 

Mr.  Gaster,  in  expressing  his  satisfaction 
at  the  sympathetic  remarks  of  those  who 
had  spoken  regarding  the  proposed  society, 
said  that  it  had  made  this  one  of  the  happi- 
est days  of  his  life  to  see  this  Illuminating 
Engineering  Society  coming  into   existence. 

Mr.  Justus  Eck  then  proposed  that  a  pro- 
visional executive  committee  be  appointed  to 
prepare  the  statutes  of  the  society  and  to  do 


THE    ILLUMINATING    ENGINEER 


55 


any  special  work  in  facilitating  the  inaugural 
meeting.  He  proposed  further  that  the  gen- 
tlemen present  to-night,  together  with  those 
who  had  accepted  but  were  unable  to  be 
present,  should  serve  as  an  informal  com- 
mittee of  this  kind. 

Mr.   J.   W.   Ife   seconded   the   proposal. 

Mr.  Gaster  then  remarked  that  the  present 
company  was  thoroughly  representative,  and 
so  fulfilled  the  necessary  qualification  for  an 
informal  committee;  officers,  etc.,  could  be 
appointed  afterward.  The  proposal  was 
carried   unanimously. 

Mr.  H.  T.  Harrison  proposed  that  a  small 
sub-committee  be  appointed  to  assist  in  draw- 
ing up  rules.  Subsequently  the  following 
gentlemen  agreed  to  act  on  this  committee : 

Dr.  H.  Parsons,  Mr.  J.  Eck,  Mr.  H.  T. 
Harrison,  Mr.  C.  W.  Hastings,  Mr.  J.  Darch, 
]\Ir.  J.  W.  He,  with  Mr.  Leon  Gaster  as 
honorary  secretary,  it  being  understood  that 
others  might  be  co-opted  as  the  committee 
might   think   fit. 

The  dinner  terminated  about  10.45,  l^ut 
many  of  those  present  remained  discussing 
the  subjects  brought  up  in  the  course  of  the 
evening  until  past.  11,  when  the  party  broke 
up  with  mutual  expressions  of  appreciation, 
and  with  hopes  of  meeting  again  in  many 
pleasant   discussions  in   the   future. 

Selective  Emission  of  Incandescent 

Lamps  as  Determined   by  New 

Photometric   Methods 

By  E.  P.  Hyde,   F.  E.  Cady,  and    G.    W. 
Middlekauf 

A  paper  presented  at  the  February  meet- 
ing of  the  New  York  section  of  the  Illumi- 
nating   Engineering    Society. 

The  paper  gives  the  results  of  recent 
researches  carried  out  by  means  that  have 
hitherto  been  unused.  The  question  as 
to  the  cause  of  the  higher  efficiency  of  the 
nevy  incandescent  lamps  is  not  only  inter- 
esting, but  important.  In  a  talk  before 
the  society  a  year  ago,  Prof.  Lunimer 
stated  positively  that  so  far  as  had  been 
thus  far  determined,  the  higher  efficiency 
of  the  nevi^  electric  lamps  was  due  en- 
tirely to  the  fact  that  the  lamps  w^ere  run 
at  higher  temperatures.  The  authors  of 
this  paper,  however,  arrived  at  a  quite 
different  conclusion — namely,  that  one- 
third  of  the  increase  in  efficiency  is  due 
to  selective  emission.  They  used  two  dif- 
ferent methods  which  gave  substantially 
concordant  results.  The  methods  are  thus 
described : 


The  coefficient  of  cliange  in  candle-power 
corresponding  to  i  per  cent,  change  in  watts 
has  frequently  been  determined  for  filaments 
of  different  materials ;  but  a  comparison  of 
the  resultant  coefficients  when  the  two  fila- 
ments have  the  same  distribution  of  energy 
in  the  visible  spectrum,  and  the  deduction 
from  the  results  as  to  the  selectivity  indi- 
cated by  a  comparison  of  the  coefficients 
under  this  condition  have  never  previously 
been  made.  This,  then,  constitutes  a  second 
qualitative  method  of  determining  positively 
whether  or  not  one  filament  radiates  selec- 
tively as  compared  with  the  radiation  from 
a  second  filament. 

In  both  methods  the  starting  point  has 
consisted  in  bringing  the  two  filaments  to  the 
same  distribution  of  energy  in  the  visible 
spectrum  by  means  of  spectro-photometric 
measurements.  The  same  result  can  be  ac- 
complished, however,  in  a  very  much  simpler 
manner.  The  eye  is  very  sensitive  to  slight 
differences  in  tint.  If,  therefore,  a  lamp  at 
a  definite  voltage  be  placed  on  one  side  of 
a  Lummer-Brodhun  photometer  screen  and 
the  voltage  of  a  second  lamp  placed  on  the 
other  side  of  the  screen  be  varied,  one  can 
determine  with  considerable  accuracy  when 
the  second  lamp  has  the  same  distribution 
of  energy  in  the  visible  spectrum  as  the  first 
lamp  by  varying  the  voltage  until  the  two 
sides  of  the  photometer  screen  appear  to 
have  the  same  tint. 

It  is  quite  a  simple  matter,  therefore,  to 
compare  the  relative  selectivity  of  tw^o  lamp 
filaments  by  either  of  the  two  methods  given 
above.  Thus,  subjecting  one  filament  to 
some  definite  voltage,  the  voltage  of  the 
other  filament  at  which  its  light  has  a  color 
match  with  the  light  from  the  first  filament 
is  determined.  Then  according  to  the  first 
method  the  total  luminous  flux  and  the  watts 
supplied  to  each  lamp  are  measured  and  the 
lumens  per  watt  are  calculated.  If  the  two 
values  are  the  same,  the  lamps  are  relatively 
not  selective.  If  the  two  values  are  different 
one  lamp  is  selective  with  respect  to  the 
other.  By  taking  as  a  standard  lamp  a  car- 
bon-filament which  approximates  a  black 
body  and  is  not  selective  to  any  extent,  one 
can  determine  whether  the  radiation  from 
another  filament  is,  or  is  not,  selective. 

One  can  see  from  the  results  that  if  the 
assumption  [contained  in  the  previous  para- 
graph] is  true,  an  osmium  lamp  at  the  same 
true  temperature  as  that  at  which  an  an- 
chored oval  treated  carbon  filament  operates 
when  consuming  about  3.1  watts  per  mean 
horizontal  candle — color  match  with  stand- 
ard carbon  lamp  at  about  115  or  120  volts — 
would  show  an  efficiency  higher  than  that  of 
the  carbon  lamp  by  more  than  35  per  cent, 
or  40  per  cent. 
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American  Items 


Brightening    the    Bank^    by    Earl    E. 
Whiteborn;  Selling  Electricity ^  Feb- 
ruary. 
Sets  forth  the  advantages  of  the  elec- 
tric sign  for  banking  institutions,  and  il- 
lustrates such  use  in  several  cities  in  dif- 
ferent parts  of  the  country. 

The  Bearing  of  Modern  Illumination 
Upon  Physiological  Optics,  by  Syd- 
ney W.  Ashe;  Electrical  World,  Feb- 
ruary 25. 
The  article  is  a  report  on  the  results  of 
experiments  being  carried  on  at  Colum- 
bia University  by  the  writer  in  collabora- 
tion with  Mr.  Rice,  under  the  co-operation 
of  the  departments  of  Physiology  and 
Physics.  A  large  number  of  measure- 
ments have  been  made  upon  the  variation 
of  visual  accuity  for  lights  of  different 
intensities  and  of  different  intrinsic 
brightness.  Other  phases  of  the  investi- 
gation have  been  to  determine  the  effect 
upon  visual  acuity  of  foreign  lights  placed 
in  field  of  vision — the  effect  of  size  and 
shape  of  different  letters  upon  one's  abil- 
ity to  read,  and  the  effects  of  accommoda- 
tion and  fatigue.  Particular  attention  has 
been  given  to  the  development  of  new 
apparatus  for  making  accurate  measure- 
ments, the  standardization  of  instruments, 
and  the  elimination,  so  far  as  possible,  of 
physical  and  physiological  errors.  The 
subject  is  treated  in  a  strictly  scientific 
manner,  and  illustrated  with  several  dia- 
grams, and  is  a  valuable  contribution  re- 
garding the  particular  problems  investi- 
gated. 

New  Street  Lighting  System  in  Au- 
rora, III.,  by  C.  J.  McCarty;  Elec- 
trical World,  February  25. 
A  detailed  description  of  the  new,  artis- 


tic lighting  system  recently  installed  in 
that  city,  which  consists  of  173  orna- 
mental cast  iron  posts,  those  at  the  cor- 
ners of  the  street  intersections  carrying 
five  lamps,  and  those  between,  four.  The 
arms  of  the  posts  curve  downward,  each 
supporting  a  100- watt  tungsten  lamp  in  a 
lo-in.  opalescent  globe.  At  the  center  of 
the  post  in  an  upright  position  is  a  60- 
watt  lamp  in  a  12-in.  globe.  The  work 
was  installed  at  a  cost  of  $2.16  per  front 
foot  of  street,  or  at  the  rate  of  $103  per 
post,  which  includes  the  cost  of  trans- 
formers, and  of  labor  and  material  out- 
side of  extra  power  sources,  equipment 
and  the  like. 

The  Mean  Spherical  Candle-Power  of 
the  Standard  Candle.  Answered 
by  the  Bureau  of  Information  of  the 
xA-merican  Gas  Institute.  Progressive 
Age,  March  i. 

According  to  measurements  made  by 
Professor  Ayrton,  and  reported  in  the 
London  Journal  of  Gas  Lighting,  Febru- 
ary 6,  1894,  a  value  of  .88  is  arrived 
at.  Mr.  C.  O.  Bond,  however,  by  using 
the  graphic  method  with  Professor  Ayr- 
ton's  figures,  arrives  at  a  value  of  i.oi. 
The  fact  that  the  mean  spherical  is  slight- 
ly higher  than  the  horizontal  is  ascribed 
to  a  slight  reflecting  power  of  a  tallow 
cup  of  the  candle,  and  is  shown  in  the 
distribution  curve,  which  runs  outside  the 
candle  power  intensity  through  nearly  the 
whole  of  the  upper-hemisphere. 

The  Problem  of  Efficiency  in  Illumi- 
nation, by  Arthur  J.  Sweet;  Electric 
Journal,  March. 
Probably  the  clearest  and  most  succinct 
exposition  of  this   subject  that  has   ever 
been  presented  in  a  single  article.     It  is 
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impossible  to  abstract  without  mutilating 
the  writer's  logical  development,  but  the 
following  quotations  will  show  the  clear- 
ness and  sound  scientific  knowledge 
which  characterize  the  article : 

In  most  tields  in  which  the  engineering 
sciences  are  applied  the  question  of  effi- 
ciency is  one  which  must  receive  the  seri- 
ous consideration  of  both  the  designing  en- 
gineer and  the  man  who  pays  the  bills.  In 
few  of  the  applied  sciences,  however,  is  ef- 
ficiency of  such  supreme  importance  as  in 
illumination. 

There  are  possibly  two  questions  which 
may  be  raised  by  those  who  hesitate  to  ac- 
cept the  statement  that  the  problem  of  il- 
lumination is  essentially  a  problem  of  ef- 
ficiency. One  party  may  say,  "  We  agree 
that  the  issue  is  one  of  satisfactory  illumi- 
nation at  low  cost.  But  is  eificiency  of 
operation  the  all-important  factor  of  the 
cost?  Is  not  the  useful  life  of  the  illumi- 
nating apparatus  of  equal  or  greater  im- 
portance?" The  question  here  raised  can 
easily  be  settled  beyond  dispute  and  once 
for  all.  Within  the  range  of  cost  at  which 
electrical  energy  is  commonly  available  to 
the  user  of  light — 8  to  15  cents  per  kw-hr. — 
the  renewal  cost  is  almost  negligible  as 
compared  to  the  cost  of  power.  If  a  less 
efficient  lamp  had  been  taken  as  an  exam- 
ple, the  life  of  the  lamp  would  have  ap- 
peared as   a  still  less   important   factor. 

In  the  case  of  gas  in  open  burners,  and 
spirit  or  oil  illuminants,  the  life  of  the  il- 
luminating apparatus  is  a  very  trivial  factor 
in  the  total  cost  of  operation.  In  the  case 
of  the  gas  mantle,  the  Nernst  lamp,  the 
mercury  vapor  lamp,  or  any  of  the  various 
forms  of  arc  lamps  which  are  in  commer- 
cial use,  the  renewal  cost  bears  to  the  power 
consumption  cost  a  relation  similar  to  that 
which  has  already  been  found  true  for  the 
incandescent  lamp  in  that  the  useful  life 
of  the  apparatus  is  of  minor  importance,  as 
compared  with   efficiency. 

Others  may  assert  that  the  artistic  qual- 
ity is  frequently  of  more  importance  than 
efficiency.  If  artistic  merit  and  efficiency 
were  antagonistic  or  even  independent  prin- 
ciples, these  critics  would  be  right ;  but  in 
illumination,  as  in  many  another  applied 
science,  art  and  efficiency  go  hand  in  hand. 
Not  all  so-called  artistic  installations  are 
efficient ;  but  the  truly  efficient  instahation 
is  almost  invariably  artistic.  For  example : 
a  false  sense  of  the  artistic  decrees  that  in- 
candescent lamps  should  not  be  suspended 
vertically  from  the  chandelier,  but  at  an 
angle  to  the  vertical.  The  same  artistic 
sense  has  surrounded  lamps  with  a  reflect- 


ing glass  shade.  With  such  an  installation, 
the  light  is  thrown  directly  in  the  face  of 
any  one  facing  the  chandelier.  The  result 
is  not  merely  unpleasant,  but  inartistic  in 
the  highest  degree.  Had  the  problem  of 
efficiency  first  been  studied,  it  would  have 
been  found  that  the  most  efficient  position, 
the  vertical,  is  also  the  most  artistic  in  the 
illumination    results    obtained. 

The  general  laws  upon  which  efficiency  of 
illumination  depend  are  the  fundamental 
laws  of  the  science  of  illuminating  engi- 
neering. Our  natural  and  only  logical  pro- 
cedure, therefore,  is  to  analyze  the  various 
factors  which  determine  efficiency  of  illumi- 
nation and  to  recognize  and  classify  the 
laws  according  to  which  these  factors  act. 
At  the  outset,  it  is  necessary  to  have  a  clear 
conception  of  what  is  meant  by  efficiency  in 
illuminating  engineering.  In  the  older  en- 
gineering sciences,  efficienc}'  is  the  useful 
energy  out-put  divided  by  the  energy  in- 
put, expressed  as  a  percentage ;  and  in  most 
engineering  work  the  end  sought  is  Ihe 
transformation  of  one  purely  phj'sical  form 
of  energy — mechanical,  electrical,  chemi- 
cal— -into  another  purely  physical  form.  In 
illumination,  however,  the  end  sought  is  a 
physiological  process,  sight.  The  difficulty 
of  measuring  efficiency  of  illumination  at 
once  becomes  apparent.  Watts  and  horse- 
power can  be  reduced  to  a  common  unit, 
but  what  common  unit  can  be  found  be- 
tween watts  and  the  sensation  called  clear 
vision?  Does  clear  vision  under  different 
illumination  conditions  represent  always  the 
same  amount  of  energy  expended  in  the 
physiological  process.  Can,  indeed,  any 
satisfactory  unit  of  "  clearness  of  vision " 
be  found,  whether  energy  unit  or  other- 
wise? The  illuminating  engineer  has  as  yet 
no  unit  of  efficiency.  None  the  less,  the 
term  efficiency  can  be  used  and  the  distinc- 
tions of  higher  and  lower  efficiency  can  be 
drawn.  In  illumination  there  is,  for  any 
given  installation,  a  fairly  definite  condition 
known  as  "  good  illumination."  For  any 
given  plane  of  reference,  or  for  any  com- 
bination of  such  planes,  the  relation  of  ef- 
ficiencies of  two  different  schemes  of  il- 
lumination will  be  the  inverse  relation  of 
the  energy  in-put  required  to  produce  "  good 
illumination "  in  each  case. 

"  Good  illumination "  is  indeed  a  rough 
and  inexact  lueasure  for  a  science  seeking 
to  be  exact.  However  ill  we  like  it,  we  will 
be  the  better  engineers  for  clearly  recog- 
nizing that  it  is  at  present  the  only  measure 
we  have  of  useful,  energy  out-put,  of  the 
energy  which  is  active  in  stimulating  the 
optic  nerve  and  producing  visual  percep- 
tion. 
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When  the  term  "efficiency  of  illumina- 
tion" is  considered  closely,  it  is  seen  that 
in  this  term  is  included  the  combined  effect 
of  three  different  kinds  of  efficiencies.  First, 
there  is  the  efficiency  of  visual  perception, 
this  being  the  efficiency  with  which  the  eye 
receives  light  energy  and  transforms  it  into 
visual  perception.  Second,  there  is  the  ef- 
ficiency of  light  distribution,  by  which  is 
meant  the  relation  between  total  light  ener- 
gy generated  and  light  energy  useful  m 
producing  desired  conditions  for  visual  per- 
ception. Third,  there  is  the  efficiency  of  the 
light  source,  by  which  is  meant  the  efficien- 
cj^  with  which  chemical  or  electrical  energy 
is  transformed  into  light  energy.  None  of 
these  factors  is  trivial,  each  is  of  impor- 
tance in  determining  the  resultant  efficiency 
of  illumination.  It  has  been  the  error  of 
the  past  to  lay  all  the  emphasis  on  the  ef- 
ficiency of  the  light  source. 

To  obtain  efficient  illumination  we  must 
have  efficiency  of  visual  perception,  of  light 
distribution,  of  light  source— all  three. 
What,  then,  are  the  conditions  upon  which 
each  of  these  three  kinds  of  efficiencies  de- 
pends? 

Efficiency  of  visual  perception  depends 
upon  three  conditions.  These  are  (a)  the 
intrinsic  brilliancy  of  the  light  source  and 
of  the  surrounding  light-reflecting  objects; 
(b)   the  color  of  the  light,  and   (c)   the  in- 


tensity and  steadiness  of  the  light.  Each  of 
these  conditions  will  be  briefly  considered  in 
turn. 

Intrinsic  Brilliancy  of  Light  Source— Jhe 
eye  adjusts  itself  to  various  degrees  of  light 
intensity  by  the  automatic  expansion  or  con- 
traction of  the  pupil  or  opening  in  the  iris 
diaphram  through  which  light  is  admitted  to 
the  eye.  Now  the  light  which  is  active  in 
causing  a  greater  or  less  contraction  of  the 
pupil  is  not  merely  the  light  which  comes 
from  the  centre  of  the  field  of  vision,  but 
the  light  which  comes  from  the  entire  field 
of  vision.  The  light  which  is  active  in  caus- 
ing visual  perception,  however,  comes  under 
normal  conditions  entirely  from  the  central 
portion  of  the  field  of  vision.  The  same 
amount  of  light,  therefore,  falling  upon  and 
reflected  from  the  given  visualized  object 
may  produce  very  different  degrees  of  illumi- 
nation due  to  changes  in  the  size  of  the  pu- 
pil, such  changes  resulting  from  differences 
in  the  intrinsic  brilliancy  of  the  outlying  por- 
tions of  the  field  of  vision. 

Color  of  Light  Used— With  the  same  light 
intensity  as  measured  in  foot-candles,  lights 
of  different  color  give  appreciably  different 
illumination  values.  Where  objects  of  a 
great  variety  of  color  are  to  be  viewed,  the 
best  light  has  the  quality  of  summer  day- 
light, i.  e.,  light  containing  all  wave  lengths, 
but  having  a  slight  preponderance  of  the 
green   rays. 


Foreign  Items 


Compiled  by  J.  S.  Dow 


ILLUMINATION  AND   PHOTOM- 
ETRY 

One  of  the  most  interesting  items  of 
news  during  the  past  month  is  the  deci- 
sion arrived  at  an  informal  dinner  held  at 
the  Criterion  Restaurant,  Piccadilly,  W. 
on  February  9,  to  form  an  Illuminating 
Engineering  Society  in  this  country.  The 
dinner  was  attended  by  a  gathering  rep- 
resentative of  all  the  chief  trades  and  pro- 
fession interested.  It  was  also  decided 
that  the  Illuminating  Engineer,  published 
in  London,  should  be  the  official  organ  of 
the  society,  and  a  provisional  committee 
was  appointed  in  order  to  discuss  the  for- 
mation of  statutes,  &c.,  previous  to  an  in- 
augural meeting  to  be  held  shortly. 
The   Gas   World,   commenting  on   this 


matter  (February  20),  has  no  doubt  that 
representatives  of  the  gas  industry  will 
be  welcomed,  but  raises  the  old  doubt 
whether  those  connected  with  the  inter- 
ests of  gas,  electricity,  &c.,  can  be  brought 
together  in  peace. 

Illumination,    Its    Distribution    and 
Measurement  (Continued),  by  A.  P. 
Trotter  {Illuminating  Engineer,  Lon- 
don, February). 
The  present  installment  of  this  series  of 
articles  discusses  the  Ritchie  Wedge  and 
several  allied  photometers. 

The  Art   of   Shading,   by   J.    F.    S.   I. 
Darch   (Illuminating  Engineer,  Lon- 
don, February). 
An    illustrated    article    discussing    the 
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placing  and  shading  of  sources  so  as  not 
to  offend  the  eyes. 

The  Historical  Development  of  Street 
Lighting  in  London  During  the 
Seventeenth  and  Eighteenth  Cen- 
tury (Ilhtminating  Engine cr,  Lon- 
don, February). 

An  article  describing  the  old  statutes, 
&c.,  in  London  regulating  the  lighting  of 
the  streets.  Some  illustrations  are  given 
of  the  lawless  and  unsafe  state  of  the 
streets  at  the  times  mentioned,  when  illu- 
mination had  not  yet  become  a  public  con- 
cern. Any  lighting  that  was  carried  out 
was  regarded  as  the  duty  of  individual 
householders  who  had  to  hang  suitable 
oil  lanterns  outside  their  doors. 

Some  Practical  Points  in  the  Design 
OF  Fixtures  (Illuminating  Engineer, 
London,  February). 

Discusses  the  support  of  glass  shades, 
&c.,  condemning  the  method  of  relying  on 
the  rings  attached  to  the  lamp  holder  for 
this  purpose.  Globes  ought  to  be  provided 
with  separate  support  apart  from  the  elec- 
trical and  current  carrying  apparatus.  It 
ought  also  to  be  possible  to  get  the  fingers 
inside  a  shade  with  comfort  in  order  to 
unscrew  the  rings,  or,  better  still,  each 
shade  should  be  provided  with  a  carrier, 
allowing  it  to  be  completely  removed  in 
order  to  allow  free  access  to  the  holder. 

Illuminating  Engineering  (Editorial), 
Elec.  Engineer,  February  19). 

Histoire  de  L'Eclairage  des  Villes 
{Revue  des  Eclairages,  February  15). 

Electric  Lighting. 

Die  Steuer  auf  Beleuchtungsmittel 
fur  Elektricitat  und  Gaz  (E.  T.  Z., 
January  28,  Dettmar). 

Der  Entwurf  des  Elektricitatssteuer- 
gesetzes  in  Technischer  Beleuch- 
tung  (Elek.  Anz.,  January  21). 

Die  Bessteuerung  des  Beleuchtung- 
smittel (Z.  /.  B.,  February  10). 

Articles  complaining  of  the  suggested 
tax  on  gas  and  electricity  in  Germany; 
it  is  now  urged  by   electrical   engineers 


that  besides  being  impracticable  as  a 
source  of  revenue,  the  tax  is  not  even, 
and  that  the  electrical  industry  would  be 
called  upon  to  pay  three-quarters  of  the 
total  tax  and  the  gas  industry  only  one- 
quarter. 

Modern  Methods  of  Illumination.  (I) 
Electric  Lighting^  by  Leon  Gaster, 
editor  of  the  Illuminating  Engineer. 

This  was  the  first  of  four  Cantor  lec- 
tures on  illumination  to  be  delivered  be- 
fore the  Royal  Society  of  Arts.  The  lec- 
ture covered  the  general  ground  of  the 
subject,  and  was  illustrated  by  a  very  rep- 
resentative collection  of  the  latest  types  of 
glow  lamps,  arc  lamps  and  mercury  lamps. 
These  included  the  Jandus  inclosed  regen- 
erative flame  arc  lamp,  the  new  Excello 
lamp  provided  with  means  of  keeping  the 
globe  free  from  the  deposit  due  to  fumes 
and  equipped  with  the  prismatic  inner 
globe  added  in  order  to  improve  the  nat- 
ural curve  of  light  distribution  from  the 
point  of  view  of  street  lighting,  and  the 
Crompton-Blondel  lamp. 

In  commencing  the  lecture  special  ref- 
erence was  made  to  the  importance  of  con- 
sidering the  eye  as  a  factor  in  desigpiing 
modern  methods  of  illumination;  this  lec- 
ture will  be  published  in  abstract  in  the 
London  Illuminating  Engineer  and  in  full 
in  the  Journal  of  the  Royal  Society  of 
Arts. 

Specifications  des  Lampes  Electriques 
(Communication  to  the  Congress  held 
at  Marseilles  last  year,  F.  La  Porte). 
A  general  review  of  the  existing  speci- 
fications for  the  sale  of  electrical  lamps 
in  different  countries. 

Metallic  Filament  Lamps^  by  W.  H.  F. 
Murdoch  {Elec.  Rev.,  January  28). 
An  article  dealing  with  the  effect  of 
voltage  fluctuations  on  the  performances 
of  metallic  filament  lamps ;  the  author  dis- 
cusses several  theories  to  account  for  the 
behavior  of  tantalum  filaments  on  alter- 
nating current  circuits  and  refers  to  the 
"  overshooting  effect "  in  tungsten  lamps. 

Elektrische  Beleuchtung  von  Person- 
enwagen^  by  E.  Dick,  {E.  T.  Z.,  Jan- 
uary 21). 
Gives  some  details  of  the  principles  un- 
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derlying  the  application  of  electric  light- 
ing to  railway  carriages. 
Metallic  Filament  Lamps^  by  W.   A. 

Barnes  {G.  W.,  January  30). 
Metallische  Leuchtfaden  in  der  Fab- 

RIKATION    UND    IN    DER    PrAXIS,   by    B. 

Duschnitz    (/.  /.   G.  ahstr.,  February 

13). 
Diagram  -  Wattmeter    (Gluhlampenpril- 

fer),  (Elek.  Ans.,  January  28). 

A  Study  of  the  Economical  Possibili- 
ties OF  Lighting  by  Carbon  Fila- 
ment Lamps  {Illuminating  Engineer, 
London,  February). 

Gas,  Oil,  and  Acetylene  Lighting. 

EDITORIALS. 

Flame    Arcs    vs.    High    Pressure    Gas 

Lighting  (/.  G.  L.). 
Hygienic    Advantages    of    Gas    Over 

Electricity  (/.  G.  L.,  February  9). 

Recent  Advances  in   Street  Lighting 
IN  Berlin,  by  Prof.  H.  Drehschmidt 
(/.   G.   L.,   January   26,    February   2 
from  the/./.  G.). 
An  abstract  of  the  article  on  this  sub- 
ject recently  appearing  in  the  Journal  fur 
Gasheleuchtung;    commented    upon    pre- 
viously. 

Gas  Lighting  in  the  United  States 
(7.  G.  L.,  January  26). 
This  article  is  largely  devoted  to  a  dis- 
cussion of  the  attitude  of  the  Illiiniinating 
Engineer  in  the  United  States  tov^^ard  the 
gas  industry,  and  it  is  concluded  that  this 
journal  is  doing  a  very  fair  share  of  the 
work  of  stimulating  the  progress  of  gas 
lighting. 

Modern  Methods  of  Illumination.  (II) 
Gas  Lighting,  by  L.  Gaster.     (Lec- 
ture delivered  before  the  Royal   So- 
ciety of  Arts,  February  22). 
The  speaker  traced  the  development  of 
gas  lighting  from  the  time  of  the  flat  flame 
burner  up  to  the  high  pressure   systems 
and  inverted  mantles  of  the  present  day. 
A  number  of  examples  of  different  high 
pressure  and  self-intensifying  lamps  were 
exhibited,   including  the   new   Keith    and 
Blackman   lamps   now   installed   in   Fleet 
street,  running  on  about  50  in.  of  water 


and  credited  with  60  to  70  candles  per 
cubic  foot  of  gas.  These  lamps  were  fitted 
with  the  new  electric  ignition  system  ex- 
hibited for  the  first  time  in  public.  Other 
self-contained  pressure  raising  lamps  were 
the  Lucas  thermopile,  in  which  a  thermo- 
pile supplies  current  to  a  small  electric 
motor  at  the  base  of  the  lamp  which 
creates  the  desired  draught,  and  the  Chip- 
perfield  lamp  in  which  the  same  end  is 
reached  by  the  use  of  a  small  hot  air  en- 
gine. Examples  of  the  newest  forms  of 
inverted  mantles  and  of  various  systems  o£ 
pneumatic  and  other  systems  were  also 
shown.  In  conclusion,  the  lecturer  dis- 
cussed the  possibility  of  testing  gas  on  a 
calorific  basis  and  dwelt  upon  the  atti- 
tude of  modern  gas  companies  to  the  con- 
sumer. 

Uber    Moderne    Pressbeleuchtung    by 

Lebeis  (/.  /.  G.,  February  6). 
Discusses  the  subject  of  high  pressure 
gas    lighting    in    a    general    manner,    and 
gives  some  details  of  the  Colonie  lamp. 
Pressure  and  Clockwork  Controllers,. 

by  H.  W.  Prescott  (G.  W.,  February 

23)- 
Elektrische  Gasfernzunder  und  Ihre 

Zulassung    bei    Anlage    von    Gas- 

beleuchtung     in     Schaufenstern,. 

(/.  /.  G.,  January  30). 
Two  articles  describing  methods  of  au- 
tomatic  ignition,   by   pressure,   clockwork 
and  electrical  methods. 
Neuer  Gluhkorper  fur  Hangegasgluh- 

licht,  by  O.  Brandt  (7.  /.  G.,  Feb- 
ruary 6). 
A  Small  Electric  Lighting  Plant  in 

Wakefield,  by  H.  Townsend  {F.  G. 

L.,  February  23). 
The  Gas  of  the  Future,  by  W.  H.  Y. 

Webber  {G.  W.,  February  13). 
The  Impurities  in  Acetylene,  by  J.  W. 

Gatehouse  {Acetylene,  February). 
The  Gratzin  High  Pressure  Inverted; 

Lamps  (7.  G.  L.,  February  16). 
Neue    Invertbrenner    {Z.  j Yz.  By^.), 

{Z.  f.  B.,  February  10). 

Contractionf)  used: 
E.  T.  Z.     Elektrotechnische  Zeitschrift. 
Elek.  Anz.     Elektroiechnischer  Anzelger. 
G.  W.     Gas  World. 
J.  G.  L.     Journal  of  Gaslighting. 
J.  f.  G.   Journal  fur  Gasheleuchtung  und  Wasser- 

rersorgung. 
Z.  f.  B.    Zeitschrift  fiir  Beleuchtungswesen. 
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Tests  of  Illuminants 

LIGHT--Intensity 

Distribution 

Color 

Steadiness 

ENERGY— or  fuel  consumption 

LIFE— Duration 

Deterioration  in  candle-power 
Change  in  Characteristics 

Tests  of  Illumination 

Intensity 
Diffusion 

"  Electrical  and  Photometric  Tests  of  every 
Description  ** 

Electrical  Testing  Laboratories 

80th  Street  and  East  End  Avenue 
New  York,  N.  Y. 
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Ornamental 

And 
Efficient 


GLASSWARE 


Stars     shining     from     a 
roughed    background. 

Beautiful,    yet   effective, 
reflectors. 

(Patented    Aug.  6,     1907) 

Gillindcr  &  Sons,  Inc. 

Established  1861 
PHILADELPHIA 


Cut,     Decorated,     Etched, 
Opal,      Colored,      Pressed. 


Westinghouse 

Tungsten 

Lamps 


STANDARD  MULTIPLE  TYPE 
100  Volt  Range.    1.25  W.  P.  C. 

SOLD  BY 

Westinghouse  Elec.  &  Mfg.  Co. 

Offices  in  all  Principal  Cities 


CITY  OF  BALTIMORE 

LAMPS  AND  LIGHTING   DEPARTMENT 

To  Manufacturers  of   Street 
Lamp  Burners  and  Fixtures: 

The  Siipei-inteudent  of  Lamps  and  Lighting  of  the 
City  of  Balliiiioi-e,  City  Hall,  desires  to  purchase  incan- 
descent gas  and  gasoline  lamp  burners  "or  street  liglit- 
ing  puiTposes — the  burners  to  produce  a  light  equal  to 
between  55  and  60  caudle  power. 

In  addition  to  the  above  and  with  a  view  to  the  im- 
provement of  the  present  equipment,  information  is 
desired  concerning  the  most  modern  type  of  incandes- 
cent gas  and  naphtha  street  lighting  fixtures  and  the 
terms  upon  wliicli  such  fixtures  can  be  obtained  by 
this  City. 

In  order  to  demonstrate  the  light-giving  power  and 
the  artistic  appearance  of  such  equipment,  tests  and 
street  exhibitions  may  be  made,  if  necessary. 
ROBT.   J.  McCUEN, 
Sui>eri7itetident  of  Lavips  and  Lighting. 

BALTIiMORi:,  Ml). 


Van  Rensselaer  Lansinqh 

Illuminating  Engineei 

Telephone  6925-6926  Cortlandt 
227  Fulton  Street,  NEW  YORK 


NORMAN     MACBETH, 

Illuminating  Engineer 

Inspections,  Tests  and  Reports. 

Plans,  Specifications. 

821-822  Weightman  Bldg.      Philadelphia 
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*' Phoenix''  Quality 

GLOBES   FOR 
TUNGSTEN  LAMPS 

Combine  efficiency  increas- 
ing power   with   rare  beauty. 
The  faculty  of  increasing  the 
capacity  of  the  lighting  unit  makes  "Phoenix"  unique  among 
tungsten  globes ;  photometric  tests  substantiate  this  assertion. 

The  line  of  ''Phoenix"  globes  is 
so  varied  that  every  taste  and 
every  condition  can  be  satisfied. 


malMM^ 


Complete  catalog  on  request. 

The  Phoenix  Glass  Co. 

New  York      Pittsburg      Chicago 


Mra^ 

\ 

Serviceable 
Street  Fixtures 

\ 

Good  Construction — Good  Design 

Right  Prices 

H|JI  jj^^HH 

BIf 

PROMPT    DELIVERIES 

■H^H  '' 

^hS 

Extensive  facilities  for  manufacture 
and  a  great  variety  of  stock  designs 
enable  us  to  guarantee  deliveries  in 
the  shortest  possible  time. 

HI 

Write  for  our  complete  ca.ta.logue  of  designs  for 
both  Arc  and  Tungsten  street  lighting. 

w^g^^^mr 

_  ^ 

Elmer  P*  Morris  Company 

^--:r-«-- 

jj^^ 

1214  West  Street  Building 

9  ^m 

NEW  YORK 
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Installation  of 
Holophane 
Street  Lighting 
Reflectors  in 
private  park  of 
Mr.  A.  Schilling, 
\    >f  Oakland,  Cal. 


INTELLIGENT   STREET   LIGHTING 

The  ordinary  street  is  like  this 


The  ordinary  street  lighting  unit  sheds  its  rays  like  this 


CURB 


L//ve 


The  Holophane  Street  Lighting  Reflector  No.  243 

designed  for  tungsten   lamps,   gives  a  distribution,  roughly,  like  this 


AS    A    MATTER  OF  COMMON  SENSE  WOULD  IT  NOT  PAY    YOU 
TO    INVESTIGATE?  't 


HOLOPHANE  COMPANY,  Sales  Dept.,  227-229  Fulton  St.,  New  York 

BOSTON  CHICAGO  SAN  FRANCISCO 
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Gleason-Tiebout  Glass  Co. 

Brooklyn,  New  York 


Four  Tungsten  Facts 


9174  OPAL 


^The  most  EFFICIENT, 
most  BEAUTIFUL,  most 
CLEANLY  and  CHEAP- 
EST glassware  for  use  with 
Tungsten  lamps  is  NOT  any 
form  of  CRYSTAL  glass. 
^  You  are  interested?  Inquire. 


Main  Office 

99  Commercial  St. 

Brooklyn 


Show  Rooms 

37  Murray  St.,  N.  Y. 

585   Mission  St.,  San  Francisco 


Two  Factories 
in 
New  York  City 


.<?   'j&j 


BRIGHT 
LAMPS 

exactly  fulfill  the  require- 
ments of  buyers  who  de- 
mand: 

I.     Reduction  in  lamp  cost. 
II.     Reduction  in  current  bills.  / 


y  Do  you  want  to  Reduce? 
Then  write  today  to 

The  Economy  Electric  Company,  Warren,  O. 
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THE  COOPER  HEWITT  LAMP— "TYPE  H' 


Because  the  Cooper  Hewitt  Lamp  surpasses 
all  other  light-sources  where  close  eye  work  is 
required,  do  not  infer  that  it  is  unsuited  to 
purposes  of  general  illumination. 

As  a  matter  of  fact,  the  Cooper  Hewitt 
Lamp  by  reason  of  its  high  efficiency,  low 
intrinsic  brilliancy  (freedom  from  glare),  mini- 
mum cost  of  maintenance,  simplicity,  and  steadi- 
ness stands  at  the  head  for  all  purposes  of 
general  illumination — except  the  very  few  cases 
in  which  color  values  are  essential. 

Until  you  have  thoroughly  investigated  the 
Cooper  Hewitt  Lamp  you  are  in  no  position  to 
decide  as  to  the  best  form  of  electric   light. 


COOPER  HEWITT  ELECTRIC  CO, 

222  WEST  29TH   STREET 
NEW  YORK 
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THE 
NEW  SMALL   BULB 

STERLING 

TUNGSTEN 


/v. 


TT  IS  by  no  means  every 
lamp-buyer  who  can  test 
his  lamps.  No  one  appreci- 
ates the  importance  of  this 
fact  to  our  particular  busi- 
ness any  better  than  we  do. 

Accordingly,  for  the  infor- 
mation of  all  concerned  — 
both  present  users  and  those 
who  will  directly  become 
purchasers  of  STERLING 
lamps — it  is  meet  that  it  be 
widely  known  that  time  and 
again  STERLING  lamps 
have  secured  the  HIGHEST 
MARK  for  QUALITY  after 
the  most  exacting  tests  known 
to  science. 

The  matter  of  quantity  of 
lamps  produced  is  a  minor 
consideration  with  us — it  is 
forever,  and  never  ceasing  a 
demand  for 

Quality —Quality —Quality 

We  will  have  Quality  —  or 
we  will  have  nothing. 


THE  STERLING  ELECTRICAL 
MFG.  CO. 

WARREN,    =     OHIO. 
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Wisdom  of  the  Drama 


GEORGE  CHAPMAN,  Dramatist.  1557-1634 

Keep  thy  shop  and  thy  shop  will  keep  thee.     Light  gains  make 
heavy  purses.     'Tis  good  to  be  merry  and  wise. 

'''' Eastward  Hoy      Act  i.  Sc.  I. 

Modern  Version : 

Keep  thy  shop  brilliantly  lighted  with  Shelby  Tung- 
sten Lamps  and  thy  shop  will  keep  thee,  and  thy  family, 
and  thy  automobiles,  and  a  goodly  balance  in  thy  bank. 

Light  gains — the  two- thirds  that  you  save  on  your  light 
bills  by  using  Shelby  Tungsten  Lamps  —  make  heavy 
purses. 

'Tis  good  to  be  merry — laugh  at  the  claims  of  the 
untried,  made-in- Germany  kind — and  wise:  buy  Shelbys — 

**^be  Xamp  of  lEipericnce" 

THE  SHELBY  ELECTRIC  COMPANY 

SHELBY,  OHIO,  U.  S.  A. 
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Acetylene  as  a  Luminant 

possesses  distinct  qualities  which  give  it  a  wide 
field  all  to  itself. 

^  It  is  the  Light-source  de  Luxe  for  home  illu- 
mination, in  the  country  and  smaller  towns.  In 
quality  of  light,  convenience,  cost,  and  elegance 
there  is  nothing  to  compare  witK  it. 

^  For  street  illumination  it  has  the  advantage  of 
low  cost  of  installation,  minimum  operating 
expense,  lighting  results  equal  to  the  best,  and 
ability  to  be  run  at  a  good  profit  with  small 
plants. 

^  Acetylene  is  as  rich  in  opportunities  as  it  is 
in  illuminating  power.  In  the  whole  commer- 
cial field  there  is  no  other  opening  where  intelli- 
gence, energy,  and  a  small  investment  will  bring 
such  sure  and  ample  returns. 

^  Pilot  generators  are  the  result  of  scientific 
principles  applied  and  tested  out  by  long  experi- 
ence. In  handling  them  you  eliminate  all  chance 
of  failure  so  far  as  apparatus  is  concerned. 
They  are  as  simple  to  operate  as  an  ordinary 
coal  stove,  and  require  no  special  training  or 
apprenticeship  to  enable  you  to  install  them 
properly. 

^  Why  not  get  in  now^  and  grow  up  with  a 
business  that  is  bound  to  develop  more  rapidly 
than  any  other  department  in  the  whole  field  of 
illumination.     Write  us  today. 

The  Acetylene  Apparatus 
Manufacturing    Company 

356  Dearborn  Street  -  -  -  Chicago,  111. 
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TN  reproducing  the  quaint  lighting  effects  of 
■*■  the  Orient  we  know  of  none  more  beautiful 
than  the  Japanese  lantern,  in  its  soft  harmoni- 
ous colorings. 

A  S  with  these  so  with  other  lighting  fixtures 
■^^  in  Period,  the  ENOS  conceptions  notably 
conform  in  every  case  with  the  greatest  exact- 
itude to  the  style  of  decorations  required. 

THE  ENOS  COMPANY 

MAKERS     OF     LIGHTING     FIXTURES 


Office  and  Factory  : 
Seventh  A'venue  and  Sixteenth  Street 


Salesrooms  : 
Fi'vz  ^est  Thirty-Ninth  Street 


NEW  YORK 


BALTIMORE— 519  North  Charles  Street 
PITTSBURG-G.  P.  Norton,  4th  &  Penn  Sts. 
ST.  LODIS-N.  O.  Nelson  Mfg.  Co. 
SEATTLE- Cox  &  Gleason,  1914  Second  Ave 
PORTLAND,  ORE.— J.C.  English,,  English  Co. 
128  Park  Street. 


CHICAGO— W.  H.  Cowan  &  Co., 

203  Michigan  Boulevard 
SAN  FRANCISCO— 1748  California  Street 
TORONTO— 94  King  Street,  West 
SPOKANE— Cutter  &  Plummer,  Inc. 
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{RECOGNIZING  the  widespread 
demand  for  definite  information  relat- 
ing to  the  selhng  as  well  as  the  proper 
installation  of  "THE  STAVE  FLAM- 
ING ARC  SYSTEM  of  LIGHTING" 
we  have  established  a  department  of 
Commercial  Illuminating  Engineermg. 

This  service  can  be  secured  through 
us  or  any  of  our  representatives  for  the 
purpose  of  advising  prospective  users  of 
the  precise  advantages  of  this  method 
of  illumination. 

Full  details  relating  to  this  service 
gladly  furnished  Central  StationManagers, 
Electrical  Engineers,  Supply  Dealers, 
Contractors,  Superintendents,  or  anyone 
seeking  information  on  the  subject. 

The  thousands  of  STAVE  Flaming 
Arc  Lamps  in  use  throughout  the  world 
present  record  testimony  of  the  tremendous  success  of  this  lamp. 

Complete  information,  including  prices,  sent  on  application  either  to 
the  main  office  or  any  of  the  branches,  where  large  stocks  are  carried 
to  insure  immeaia.te  delivery. 

Correspondence  desired  with  those  competent  to  introduce  the 
STAVE  lamps;  protectio7i  given.  Write  nearest  branch  for 
particulars. 


Stave  Electrical  Company 


27  West  Twenty-Seventh  Street, 


NEW  YORK 


Branch  Offices: 

PHILADELPHIA  -     1406  Vine  Street      DETROIT    -      State  and  Washington  Streets 

CHICAGO     -     -      no  I   Monadnock  Block      BUFFALO     -----      15  Terrace  Street 

PITTSBURG    -     -     -    407   Fourth  Avenue      DAVENPORT      -     -     -     -      506  Main  Street 

CLEVELAND     -     New  England  Building 

ATLANTA  ST.  LOUIS  LOUISVILLE  PROVIDENCE 


BOSTON 


NEWPORT  NEWS 
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Incandescent 

Street  Lighting 

Fixtures 


ALL  SYSTEMS  AND  VOLTAGES 
HOODS-SHADES-REFLECTORS 


MARTEN  SPECIALTIES 


No.  i8;6oA 


The  Tea  Tray  Company  of  Newark,  N.  J, 

510  Mulberry  Street,  NEWARK,  N.  J. 


THE 

Macbeth  Calculator 

for  the  solution  of  ever}-  mathematical 
problem  arising  in  Illuminating  Engi- 
neering, such  as 

The  determination  of  hori- 
zontal, vertical,  or  normal  inten- 
sities at  any  given  distance, 
height  or  angle,  from  polar 
curves. 

The  calculation  of  the  candle- 
power  necessary  to  produce  a 
given  illumination  at  any  height, 
distance  or  angle,  etc.,  etc. 

Absolute  accuracy  of  results,  with- 
out the  use  of  equations  or  arithmet- 
ical work.  Enables  one  hour's  w^ork 
to  be  done  in  one  minute. 


Size  5  inch  diameter.      Seal  grain,  silk  lined  or 
tan  calf  cases  as  desired.     Price  $6.50  postpaid. 


ILLUMINATING  ENGINEERING  PUBLISHING  CO. 

12  WEST  40th  STREET.  NEW  YORK 
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Efficient  Illumination  and  its  Control 


"Opalux"  Glass    Reflectors 

^  "  Opalux"  Reflectors  are  being  used  in 
large  quantities,  because  they  represent 
the  latest  and  best  in  high  efficiency 
reflectors. 


Type  "S"  Opalux  Reflector. 

^  These  shades  are  equal  in  actual  reflec. 
tion  efliciency  to  anything  heretofore  used? 
they  are  artistic  and  most  beautiful  when 
lighted,  do  not  readily  become  spiled,  and 
are  easily  cleaned.  Dust  does  not  collect 
on  the  outside  and  thus  decrease  their 
efficiency  as  reflectors  ;  they  improve  the 
appearance  of  any  fixture  and  add  to  the 
attractiveness  of  any  room  where  they  are 
used. 

Catalog. 
d  Send  us  a  request  for  Book  Q.  and  we 
will  forward  you  a  new  catalog,  which 
fully  illustrates  and  describes  "  Opalux  " 
Reflectors,  and  our  special  line  of 
"Opalux"  Tungsten  Fixtures. 


CENTRAL  ELECTRIC  CO. 

264-270  Fifth  Avenue 

CHICAGO,  ILL. 


P.  M.  Remote  Control  Switches 

Used  in  the  new  New  York  Public  Library 

^  P.  M.  Remote  Control  Switches  should 
be  considered  as  a  factor  of  economy, 
convenience,  and  safety  in  every  electrical 
installation  of  importance. 


p.  M.  Remote  Contbol  Switch. 
For  Direct  or  Alternating  Currents. 

^^  They  frequently  make  possible  a  saving 
of  from  25  to  50%  in  the  cost  of  wire. and 
conduit  in  new  installations  ;  they  permit 
the  control  of  lights  or  light  power  from 
distant  points ;  and  their  use  in  controll- 
ing the  current  in  large  buildings  often 
prevents  electrical  fires. 

Catalog. 

^  Our  new  catalog  will  be  sent  free  on 
request.  Ask  for  Book  C.  This  fuUy 
illustrates  and  describes  our  P.  M.  Remote 
Control  Switch,  shows  wiring  diagrams, 
and  partial  list  of  installations  already 
made. 


PETTINGELL-ANDREWS  CO. 

156  Pearl  Street 

BOSTON,  MASS. 


GENERAL  SELLING   AGENTS   FOR 


THE  PRICE-McKINLOCK  CO.  ::         ::  ::  BOSTON,   MASS 
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This  is  the  Life  Size 

Of  the  New  Small  Bulb  40  Watt 

Sunbeam  Tungsten  Lamp 


100 

in  a 
Standard 
Package 


List   Price 

Clear 

$1.00 

Frosted 

$1.05 


•J 

It  is  fitted  with  the  small  Edison  base — same  as  a  i6  c.  p.  Carbon  Filament  Lamp — 

and  can  be  burned  at  any  angle  and  substituted  in  any  place  for  a  i6  c.  p. 

Carbon  Filament  Lamp.      IVe  are  now  making  shipments  of  them. 

Sunbeam  Incandescent  Lamp  Company 

MANUFACTURERS 
Chicago  New  York  Toronto 

WESTERN   ELECTRIC   COMPANY 

General  Distributors 

Chicago         Cincinnati     Salt  Lake  City     St.  Louis    Dallas    Kansas  City     Seattle    St.  Paul     Denver    San  Frandsco 
New  York      Boston  Pittsburg  Philadelphia  Atlanta  California  Electric  Co.,  Los  Angel« 

WRITE    NEAREST    BRANCH 
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One  of 
the  new 

S.  &  A. 

Tungsten 
Fixtures 


^  Years  of  experience  coupled  with  a  modern  factory  enable  us  to 
make  a  line  of  goods  practical  in  every  respect  and  to  offer  them 
at  attractive  prices. 

MAKE  OF  GOODS  WILL  SUIT]  \//^T  T 
FINISH  OF  GOODS  WILL  SUIT  f  Y  (  J I  J 
PROMPT  SHIPMENT  WILL  SUIT  J     -■■    ^^>^  ^^ 

Ask  for  our  Tungsten  Ca.ta.logue 

SHAPIRO  &  ARONSON 

20-30  MORTON  ST.  BROOKLYN,  N.  Y. 

WE  MAKE  A  FULL  LINE  OF 

GAS,  ELECTRIC  and  COMBINATION  FIXTURES 


In  dealing  with  advertisers  please  mention  The  Illuminating  Engineer 


26 


THE   ILLUMINATING   ENGINEER   ADVERTISER 


"EXCELLO" 

FLAMING  ARC  LAMPS 


are  not  sent 
out  on  trial 


T/tts  is  the 
ventilating 
Ash  Pan. 


BECAUSE 
they  have  already 
been  tried. 


This  is  the 
Prismatic 
Inner  Glo/^e. 


THE  1909  "EXCELLO" 

**Seen  Everywhere^' 
presents  two  features  of  distinct  superiority : 

^  The  Prismatic  Inner  Globe  insuring  better  light  distribution. 

^  The  New   Ventilating  Ash-Pan  and  Sleeve  which  eliminates 
all  blackening  of  the  globe. 

More  Excellos  are  sold  annually  in  this  counlry  than  all  other  types  of  flaming 
arcs  combined. — Why  ? 

Shall  we  send  you  complete  data  on  the  subject  ? 

EXCELLO  ARC  LAMP  COMPANY 

40-42  East  Twentieth  Street     -     NEW   YORK.  N.  Y. 
120-140  West  Jackson  Boulevard    -     CHICAGO.  ILL. 
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Arc  Light  Poles 


Electroliers 


Tungsten  Posts 


O'F    ORNAMENTAL    DESIGN 

IN  IRON  AND  BRONZE 

For  Street  Lighting 
Public  Buildings,  Etc. 


^ 


^^:m. 


CATALOGUE 

SPECIAL 
DESIGNS 

Estimates  Submitted 


TUNGSTEN 
LAMP  POSTS 

SPECIAL 
FIXTURES 


Double  Arc  Lamp  Pole 
Design  No.  10 


5  Light  Electrolier 

Design  No.  1014 J 


THE  J.  L.  MOTT  IRON  WORKS 

Fifth  Avenue  and  Seventeenth  Street 
NEW  YORK 
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A  Three-Bagger 


for  the 


Westinghouse  Nernst 


T/ie  White  House 


SamiiePs  Lace  House 


O'Coi/iior,  Moffatt  a^  Co. 


The  three  latest  mer- 
chandising establish- 
ments to  move  back  into 
the  rebuilt  downtown 
district  of  San  Fran- 
cisco : 

The  White  House 
O'Connor,  Moffatt  &  Co. 

and 

SamueFs  Lace  House 

have  adopted  Westing- 
house   Nernst   Lamps 

after  having  tested  various  modern 
systems  and  after  having  carefully 
studied  such  Nernst  installations  as 

The  Emporium 
S.  N.  Wood  Co. 
Hale's 
Raphael's,  Etc. 

Send  for  list  of  stores  in  other  cities  that  have 
adopted  the  Westinghouse  Nernst  system; 
also  for  bulletin  on  Westinghouse  Nernst 
Chandeliers^  an  i)i novation  in  I ncandescent 
Chandelier  Lighting. 

Nernst  Lamp  Company 

Pittsburg,  Pa. 
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No.  D  3848 

Modern   Light- Sources 
Demand  Modern  Fixtures 

^  Williamson  fixtures  are  always  in  line 
with  the  most  advanced  and  approved 
ideas  in  illumination.  ^  No  freaks,  fads 
or  experiments,  but  complete  adaptation 
to  all  requirements  and  conditions  in 
design,  illuminating  results,  and  mechan- 
ical   construction. 


R.   Williamson   (Si    Co. 

Manufacturers  of 

Gas   and   Blectric    Fixtures 

Dealers  in  Lighling  Supplies 

88-90-92  MT.  ViTasHington  Street,   CHICAGO,  ILL. 
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What's  the  Use  of  Advertising 

even  though  you  ^Veach^*  a  million  might-be  purchasers,  if  the 
cost  of  advertising  consumes  the  margin  of  profit  ? 

In  the  old  days  the  expense  of  securing  recognition  for 
even  the  most  meritorious  lighting  appliance  was  great,  and 
entailed  years  of  up-hill  work,  chiefly  for  two  reasons : 

J  ♦  Because  the  field  as  a  whole  was  not  sufficiently  alert 
and  discriminating  to  either  demand  or  appreciate  quality* 

2.  Because  no  medium  existed  for  directly  enlisting  the 
patronage  of  those  active  and  infuential  in  the  work  of  de- 
signing, installing  and  renovating  lighting  systems^  or  for 
educating  and  impressing  upon  the  consumer  the  vital 
importance  of  illuminating  engineering* 

Now  it  is  different :  A  manufacturer  can  come  into  due 
prominence  and  secure  for  his  products  the  recognition  which 
they  deserve  through  the  advertising  pages  of  THE  ILLU- 
MINATING ENGINEER  in  a  far  shorter  time  and  at 
vastly  less  expense  than  was  possible  previous  to  its  creation. 

THE  ILLUMINATING  ENGINEER  is  everywhere 
recognized  as  one  of  the  most  useful  publications  devoted  to 
any  of  the  commercial  arts  and  sciences  ;  and  the  constantly 
extending  appreciation  of  its  value  invites  the  producers  in  its 
particular  field  to  consider  the  consequent  value  of  its  adver- 
tising pages* 

Those  who  have  scattered  great  sums  of  money  in  the 
past  in  one  or  another  of  the  miscellaneous  channels  in  an  ef- 
fort to  make  a  showing  are  in  the  best  possible  position  to 
appreciate  the  service  that  can  be  rendered  by  THE  ILLU- 
MINATING ENGINEER,  the  cost  for  a  page  in  every  issue 
for  an  entire  year  is  but  $360. 
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cieivc©  is  ivot  am^e 
CatclvpkrasG  Lut  means 


wem 


Lvivia'GloW  scmtifio 
ally  <3nd  kave'caimed 

for  le6p$  all  IaiW4o 

&0A  SGCreis  &  ^esswork. 


J.-IA^L*y.t.V,X.WJ,K-M.Wr*Ka 


The  J^OJSTOMLL  Glass  Specialty  Co. 

^.MmmSofi/LASSandiSaENCE  !p 

Mmmt^  Ohio 
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Wheeler  Tungsten  Street  Fixture 

No.  820 


fl  The  Fluted  Reflector  on  this  fixture  is  designed  expressly  for  Tungsten  Series  Lamps  and  so  adjusted  with 
relation  to  the  filament  as  to  give  a  maximum  of  intensity  at  10"  to  20"  below  the  horizontal,  increasing  tlu: 
useful  light  23%   over  that  of  the  old  style  14"  deflector. 

Send  for  Bulletins. 

WHEELER   REFLECTOR  COMPANY     :  :      156  PEARL  STREET,  BOSTON.  MASS, 


THE  WXIIIL  TUiSTEII 

The  Colonial  Electric  Co.,  Warren,  Ohio 
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^^-S) 


All  Commercial 
Types 


25  Watt  Tungsten 
40  Watt  Tungsten 


60  Watt  Tungsten 


250  Watt  Tungsten 


JjlC^t- 


4U 


'W 


1%  Watts 
Per  Candle 


40  Watt  Tungsten 
Regular  Edison  Base 


100  Watt  Tungsten 


Extensive 


Holophane  Reflectors 


Write  ! 


Focusing 


New  York  &  Ohio  Company 


WARREN,  OHIO 

Agents  in  all  the  Principal  Cities 
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Design  of  lighting  standards  in  bronze 

ererted   for    a  prominent  7tezt)  hospital 

in  Pennsylvania. 

^  We  give  careful  attention  to  creating  or  executing  high 
class  designs  in  either  cast  iron  or  bronze, 

^  Estimates  will  be  furnished  Architects,  Municipal 
Authorities  or  Civic  Associations* 

^  We  can  also  submit  designs  particularly  appropriate  for 
special  installations,  in  compliance  with  both  the  esthetic 
and  scientific  requirements  of  modern  illumination. 


THE  SMYSER-ROYER  COMPANY 


Factory:  York,  Penna. 


1508  Sansom  Street, 
PHILADELPHIA 
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THE    LONGER    DAY 

'■'  The  night  cometh  when  no  man  can  work." 

Who  would  not  retard  the  flight  of  time  if  he  could  ?  Who  has  not  found  the  day 
all  too  short  for  the  manifold  duties  and  pleasures  which  are  planned  for  its  twenty-four 
hours?    There  is  always  so  much  to  be  done,  and  so  much  that  has  to  be  left  undone. 

The  length  of  the  day  is  measured  by  what  we  accomplish :  to  lengthen  the  day  is 
to  lengthen  life. 

As  the  day  has  been  lengthened  in  effect  by  the  telegraph  and  the  telephone,  the 
steam  railway  and  the  trolley  car,  and  the  thousand  time-saving  devices,  so  also  has  it 
been  lengthened  in  fact  by  the  use  of  modern  light-sources.  This  beneficent  contribu- 
tion of  science  should  be  made  to  contribute  equally  to  our  use  and  our  comfort.  Let 
us  light  up  our  city  streets  so  that  they  become  a  thing  of  beauty  and  a  joy  forever,  and 
then  use  them  for  pleasure  and  profit  to  the  uttermost. 

It  is  a  manifest  absurdity  to  lavish  light  upon  a  street  at  night,  and  then  bar  the 
doors  of  the  various  establishments  which  constitute  the  street  and  so  convert  it  into  a 
mere  uninhabited  roadway. 

With  modern  methods  of  illumination  there  is  not  a  single  line  of  merchandise 
which  may  not  be  as  carefully  inspected  and  as  intelligently  bought  and  sold  at  night 
as  in  the  sun-lit  portion  of  the  day. 

Why  should  we  take  time  from  that  portion  of  the  day  when  we  have  regular  and 
unremitting  work  or  duties  to  perform,  in  order  to  carry  out  the  occasional  pleasures 
and  duties  for  which  the  evening  offers  so  much  more  freedom?  Why  should  we  be 
obliged  to  spend  the  crowded  hours  of  daylight  for  shopping  any  more  than  for  the  the- 
atre or  opera? 

Let  us  have  the  stores  open  evenings,  so  that  what  is  now  generally  considered  a 
necessary  evil  may  become  a  source  of  recreation  and  enjoyment.  The  brilliantly  illu- 
minated street  and  the  closed  store  is  an  anomaly  for  which  no  sufficient  reason  can  be 
adduced. 

Let  us  make  every  legitimate  use  of  the  lengthened  day  which  modern  illumination 
has  given  us,  and  so  in  very  truth  lengthen  our  lives  by  the  same  measure. 

Let  there  be  more  light! 


.OUxJ^. 


Copyrichted,  1909 
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FIG.  I. — ORIGINAL  BRONZE  GAS  STANDARD,  U.  S.  CAPITOL  GROUNDS.  FIG.  2. — BRONZE  GAS  STANDARD, 
EQUIPPED  WITH  WROUGHT  IRON  EXTENSION  FOR  ARC  LIGHTING.  FIG.  3. — BRONZE  POST  ANI* 
STAIR  RAILING.      FIG.  4. — BRONZE  NEWEL  POST. 


Lamp  Posts  in  the  District  of  Columbia 

By  \\'alter  C.  xAllen. 


Closely  allied  to  successful  street  light- 
ing is  the  character  and  design  of  the 
standards  used  to  support  the  lighting  fix- 
tures. Little  attention  has  been  paid  in 
the  past  to  the  appearance  of  the  ordinary 
lamp  post  in  use  in  most  American  cities, 
but  in  recent  years,  however,  an  awaken- 
ing has  taken  place,  and  efforts  are  being 
made  in  many  municipalities  to  erect 
artistic  posts,  at  least  where  extensive  im- 
provements are  made  in  the  illumination 
of  particular  streets.  The  weeding  out  of 
old,  unsightly  posts  must  necessarily  pro- 
gress slowly,  for  no  large  city  is  prepared 
to  spend  hundreds  of  thousands  of  dollars 
at  one  time  for  such  a  purpose. 

The  capital  city  of  the  nation  in  this 
respect  differs  in  no  way  from  other 
American  municipalities,  although  around 
some  of  the  magnificent  public  buildings 
are  posts  of  beautiful  design  and  work- 
manship. The  posts  on  her  streets  are 
of  plain,  simple  designs,  executed  as 
cheaply  as  possible  in  cast  iron,  and  rep- 
resent  the   efforts   of   successive   officials 


to  secure  something  approaching  a  pleas- 
ing type.  They  present  no  features 
worthy  of  imitation,  and  are  not  therefore 
reproduced  in  this  paper. 

The  Capitol  building  reached  its  pres- 
ent completed  stage  during  the  days  of 
gas  lighting,  and  all  the  beautiful  light- 
ing fixtures  surrounding  it  were  designed 
for  use  with  that  form  of  illuminant.  In 
fact,  the  records  show  that  the  building 
itself  was  a  favorite  experimental  ground 
for  new  gas  lighting  devices.  The  intro- 
duction of  electricity  has  required  a 
change  in  the  fixtures,  both  inside  and 
out.  In  the  former  case,  many  of  the  old 
gas  fixtures  have  been  replaced  by  beauti- 
ful bronze  electroliers,  but  the  more  mas- 
sive outside  fixtures,  forming  as  they  do 
a  part  of  the  architectural  treatment  of 
railing  and  balustrade  and  pylon  have 
been  equipped  with  new  tops  adapted  to 
electric  arc  lighting.  While  the  illumina- 
tion of  the  grounds  has  been  improved  by 
the  newer  form  of  lighting,  the  appear- 
ance of  the  posts  has  suffered  in  conse- 
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FIG.  5. — BRONZE  POST  AND  RAILING,  U.  S.  CAPITOL  GROUNDS.  FIG.  6. — WROUGHT  IRON  POST  AND 
RAILING.  FIG.  7. — BRONZE  LAMP  STANDARD.  FIG.  8. — GRANITE  AND  MARBLE  PYLON,  WITH  ARC 
LAMP  HUNG  IN  THE  ORIGINAL  BRONZE  GAS  LANTERN. 


quence.  The  posts  themselves  are  of  all 
types,  from  a  common  cast  iron  standard 
(not  illustrated  here)  to  elaborate  bronze 
shafts,  some  of  which  present  ideas  well 
worthy  of  being  followed  in  designs  for 
use  to-day. 

The  history  of  the  lighting  of  the  Capi- 
tol is  most  interesting  reading. 

"On  April  s,  1840,  Architect  Mills  made 
a  report  on  the  expediency  of  lighting  the 
public  grounds  (surrounding  the  building) 
with  carbureted  hydrogen  as  a  substitute  for 
oil.  After  an  elaborate  review  of  the  sub- 
ject, he  concluded  that  it  would  be  safer, 
more  manageable  and  economical.  In  1841 
experiments  were  made  with  gas  lighting  ap- 
paratus by  Robert  Grant.  Nothing  further 
seems  to  have  been  done  in  this  direction 
tmtil  1847,  when  a  thorough  plan  of  lighting 
the  building  and  grounds  was  begun.  A 
mast  over  100  ft.  high  was  raised  on  the 
dome  of  the  Capitol,  on  which  was  placed  a 
lantern  6  ft.  in  diameter.  This  was  to  con- 
tain the  solar  gas  light  prepared  by  James 
Crutchet,  giving  a  light  equal  to  30,000  can- 
dles, and  capable,  the  inventor  calculated,  of 
extending  its  rays  as  far  as  Baltimore,  thir- 
ty-nine miles  distant.  The  interiors  of  the 
Senate,  House  and  Rotunda  were  to  be 
lighted  in  the  same  manner." 

From  this  time  on  appropriations  were 
made  for  extending  gas  pipes  throughout 
the  building  and  grounds,  for  the  pur- 
chase and  erection  of  gas  fixtures  and 
posts  and  for  maintenance  of  gas  lights. 


"  In  1864  arrangements  were  made  for  in- 
troducing Garden's  magnetic  gas  lighting 
apparatus,  which  was  installed  in  1865,  and 
March  2,   1867,  the  rotunda  was  lighted  by 


FIG.    p.- 


-BRONZE     STANDARD,     MAIN     STAIRWAY, 
LIBRARY   OF    CONGRESS. 
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FIG.  10. — UkONZl  ^E\Vl^L  rOST,  LIBRARY  OF  CONGRESS.  FIG.  II. — EROXZE  NEWEL  POST,  LIBRARY  OF 
CONGRESS.  FIG.  12. — BRONZE  LAMP  POST,  ELECTRO  BRONZE  FINISH,  LIBRARY  OF  CONGRESS.  FIG. 
13. — BRONZE  LAMP  POST,  THOMAS  CIRCLE. 


gas  ignited  by  electric  current.  In  the  year 
1878  a  commission  was  appointed  to  investi- 
gate the  question  of  lighting  the  building  by 
electricity.  In  1880  I.  H.  Rogers,  who  had 
charge  of  the  electric  gas  lighting  in  the 
Capitol,  made  experiments  on  the  different 
patented  "felectric  lights  and  reported  that  he 
did  not  consider  them  steady  enough  for 
lighting    a    legislative    hall.      The    report    of 


1881  shows  the  electric  lights  still  unsatis- 
factory. *  *  *  *  I],  the  3'ear  1884  the 
United  States  Electric  Light  Company,  at 
their  own  cost,  were  allowed  to  install  arc 
lamps  at  the  top  of  the  steps  of  the  north, 
south  and  west  approaches ;  and  thf  Brush- 
Swann  Company  w-ere  allowed  to  place  in 
the  dome  experimental  lamps  which  they 
thought   would    illuminate   the   grounds   and 


FIG.  14. — CAST  IRON  STREET  LAMP  POST.  FIG.  15. — CAST  IRON  POST  AT  BRIDGE  OVER  RAILROAD  TRACKS, 
MARYLAND  AVENUE.  S.  W.  FIG.  16. — CAST  IRON  POST,  T  STREET  BRIDGE.  FIG.  IJ. — CAST  IRON 
POST,  K  STREET  BRIDGE. 
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FIG.  18. — CAST  IRON  POST,  POTOMAC  PARK.  FIG.  IQ. — CAST  IRON  LAMP  POST.  CONNECTICUT  AVENUE 
BRIDGE.  FIG.  20. — CAST  IRON  LAMP  POST,  SURROUNDING  NEW  MUNICIPAL  BUILDING.  FIG.  21. — 
CAST  IRON  LAMP  STANDARD  IN  FRONT  OF  NEW  MUNICIPAL  BUILDING.  FIG.  22. — CAST  IRON 
LAMP  POST,  NEW  UNION  STATION,  FITTED  WITH  INVERTED  ARC  LAMP  WITH  MAGNETITE 
DEFLECTOR. 


avenues  around  the  Capitol.  The  Edison 
Company  were  allowed,  in  1885,  to  place 
incandescent  lamps  in  the  cloak  rooms  and 
lobbies  and  on  the  stairways.  The  arc  lamps 
were  found  objectionable  because  they  at- 
tracted such  a  large  number  of  insects 
around  the  building.  *  *  *  *  'pj^g  ^gg 
of  electric  lighting  proved  so  satisfactory 
that  arrangements  were  made  in  1895  to  pur- 
chase the  electric  plants  in  the  Capitol. 
*  *  *  *  Electric  lights  replaced  gas  in 
the  space  over  the  ceilings  of  the  House  and 
the  Senate  in  1897.  *  *  *  *  During  this 
year  a  contract  to  light  the  grounds  by  elec- 
tricity was  carried  out.     *     *     *     *_" 

The  method  of  lighting  the  grounds  in- 
stalled in  1897  is  that  employed  to-day, 
and  the  illustrations  given  here  show  the 
old  gas  posts  adapted  to  the  new  form  of 
illuminant. 

In  contrast  with  the  Capitol  fixtures  are 
those  around  the  Congressional  Library 
building,  where  electricity  has  been  used 
exclusively.  Four  types  are  to  be  seen 
here,  all  but  one  being  executed  in  bronze. 
The  fourth,  shown  in  Fig.  12,  is  of  cast 
iron,  treated  with  an  electro-bronze  coat- 
ing, and  now,  after  twelve  years  of  ser- 
vice, shows  excellent  wear. 

After  remaining  idle  for  over  twenty 
years,  four  beautiful  bronze  posts  (Fig. 
13)  surrounding  the  statue  of  General 
Thomas,  in  the  circle  named  after  him, 
have  been  placed  in   service.     Prismatic 


glass  globes,  equipped  with  tungsten 
lamps,  have  replaced  the  old  gas  lanterns, 
and  when  lighted  at  night  present  a  very 
pleasing  appearance. 

There  are  a  number  of  public  conveni- 
ences, such  are  letter  boxes,  police  boxes, 
fire  alarm  boxes,  street  designations, 
cable  testing  stations,  etc.,  each  requiring 
some  form  of  standard,  which,  with  the 
street  lamp  posts,  form  serious  obstruc- 
tions on  the  crowded  downtown  thorough- 
fares. It  is  not  a  difficult  matter  to  com- 
bine some  of  these  on  one  post,  and  as  far 
as  the  street  lamp  and  the  street  sign  are 
concerned,  New  York  City  has  set  a  good 
example  where  arc  lamps  are  used  to 
light  the  streets.  That  other  combina- 
tions are  possible  can  be  seen  from  ex- 
amples in  Washington.  The  posts  here 
are  in  three  sections — a  base,  a  mid- 
dle box  section,  and  a  shaft — all  in- 
terchangeable. The  base  is  of  ample  size 
inside,  and  can  readily  be  used  as  a  test- 
ing point  for  such  small  cables  as  are  em- 
ployed in  municipal  fire  alarm  and  police 
patrol  systems,  access  being  had  through 
a  locked  door.  This  flexibility  of  arrange- 
ment has  been  found  of  great  practical 
value  in  Washington.  Another  use  which 
can  be  made  of  this  plan  is  the  inter- 
changeable post  in  which  incandescent 
lamps  and  illuminated  signs  are  combined. 

The   improvements   incident   to   the   re- 
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FIG.  2.3. — CAST  IRON  POST,  NAVY  YARD  BRIDGE.  FIG.  24. — CAST  IRON  LAMP  POST,  NEW  UNION  STA- 
TION, FITTED  WITH  INVERTED  ARC  LAMP  WITH  MAGNETITE  DEFLECTOR.  FIG.  25. — CAST  IRON 
STANDARD,  AT  ENTRANCE  NEW    MUNICIPAL   BUILDING. 


moval  of  all  grade  crossings  over  the 
steam  railroad  tracks  in  the  District  of 
Columbia  and  the  construction  of  the  new- 
Union  Station,  begun  in  1904  and  now 
practically  completed,  as  well  as  the  nu- 
merous other  public  improvements  of  the 
past  five  years,  have  stimulated  an  interest 
in  proper  lamp  post  design.  Figs.  15  to 
25  show  some  of  these  recent  designs, 
which,  in  every  instance,  have  been  exe- 
cuted in  cast  iron.  Only  two  of  the  five 
types  of  posts  around  the  Union  Station 
have  been  erected,  those  in  Fi^s.  22  and 


24;  others  are  in  course  of  construction. 
A  very  unique  and  ornamental  type  of 
street  sign,  adjustable  to  almost  any 
angle,  has  been  designed  by  one  of  the 
prominent  architects  of  Washington  for 
use  on  old  gas  posts,  and  is  executed  in 
cast  iron.  A  post  designed  for  use  with 
arc  lamps  on  streets  where  there  are  no. 
trees  to  obstruct  the  light,  or  wiiere  the 
posts  are  to  be  placed  in  the  center  of  the 
roadway,  consists  of  a  simple  column 
with  a  lyre  surmounted  by  a  metal 
canopy. 


Lighting  a  Nation's  Highway 

By  a.  Cressy  Morrison. 


Who,  outside  of  the  United  States 
Light-House  Board  and  the  river  men, 
knows  that  the  Mississippi  River,  the 
Ohio,  the  Tennessee,  the  Monongahela, 
the  Great  Kanawha,  and  the  Illinois  are 
so  lighted  from  end  to  end  by  a  series 
of  beacon  lights  that  it  is  practically  im- 
possible, during  the  entire  length  of  these 
great  arteries  of  commerce,  for  the  navi- 
gator to  pass  out  and  beyond  the  beneficent 
beams  of  one  beacon  without  finding  him- 
self in  touch  with  another  just  ahead? 
He  may,  therefore,  in  the  darkest  nights, 
thread  his  way  through  the  tortuous  chan- 
nels from  the  head  of  navigation  of  any 


of  these  rivers  to  the  Gulf  of  Mexico  in 
safety. 

The  number  of  beacons  which  are  kept 
burning  every  night  on  the  greater  part  of 
this  great  drainage  basin  of  the  central 
United  States  is  somewhat  over  2000. 
The  number  of  light  keepers  employed  is 
1500.  Three  light-house  tenders  are  re- 
quired for  the  transportation  of  supplies, 
and  these  tenders  are  really  quite  large 
and  imposing  steamers. 

The  Missouri  was  not  mentioned  among 
the  rivers,  as  at  present  it  is  practically 
unlighted  from  its  entrance  to  the  Missis- 
sippi to  Kansas  City,  although  at  one  time 
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its    commerce    was    of    great    importance. 

The  nation's  great  river  highway  of 
commerce  extends  over  4000  miles.  Think 
of  the  sharp  contrasts  in  temperature  and 
in  scene  which  this  vast  river  system 
presents. 

First,  the  Monongahela,  rising  in  West 
Virginia,  is  lighted  due  south  from  Pitts- 
burgh into  the  mountain  fastnesses,  the 
Great  Kanawha  from  the  Ohio  up  and  be- 
yond Charleston,  then  the  Tennessee  down 
through  old  Kentucky  across  Tennessee, 
with  the  last  light  up  the  river  in  Ala- 
bama. Think  of  the  great  Ohio  carrying 
its  burdens  of  commerce  on  its  mighty 
breast  past  Ohio,  West  Virginia,  Ken- 
tucky, Indiana  and  Illinois,  then  the  upper 
Mississippi,  with  its  branches,  into  the  cen- 
ter of  and  across  Illinois,  lighted  from  the 
falls  of  St.  Anthony  down  to  Cairo,  the 
beacons  sending  their  encouraging  rays 
from  the  shores  of  Minnesota,  Illinois  and 
Iowa,  and  literally  "  showing  Missouri," 
and  the  while  lighting  up  Illinois'  "  dark- 
est Egypt."  From  Cairo  south,  the  bea- 
cons follow  the  tortuous  passages  of  the 
lower  Mississippi,  disclosing  the  shifting 
silt  bars,  marking  the  treacherous  and  fall- 
ing banks,  locating  a  channel  which  may 
shift  miles  in  a  week  and  all  of  these  2000 
beacons  in  the  4000  miles  kept  continuous- 
ly trimmed  and  burning. 

The  beacons  themselves  are  still  old- 
fashioned  kerosene  lights  set  in  projecting 
metal  boxes  with  glass  sides,  the  light  be- 
ing focused  by  a  lens  in  such  a  way  that 
much  of  the  illumination  is  concentrated 
directly  on  the  lines  of  vision.  These  bea- 
cons are  set  upon  poles  12  or  15  ft.  high, 
with  two  boards  crossing  behind  them,  and 
this  structure  is  painted  white,  so  as  to  act 
as  a  guide  by  day. 

On  clear  nights  they  can  be  seen  for 
many  miles.  They  are  tended  night  and 
morning  by  light  keepers,  most  of  whom 
are  typical  darkies  of  the  south,  though  in 
the  Northern  rivers  there  are  many  white 
men  employed.  Sometimes  it  is  a  reliable 
old  colored  mammy  on  whom  the  Govern- 
ment depends.  Perhaps  the  old  and  gray- 
haired  Uncle  Remus,  with  crutch  and 
cane,  derives  his  sole  income  from  tending 
a  single  light.  The  Government  pays 
these  men  from  $6  to  $12  a  month.  Strict 
account  is  kept  of  the  oil  used,  and  in  this 


way  they  are  sure  that  the  lamp  is  turned 
out  in  the  morning  and  lighted  again  each 
night.  Rain  or  shine,  mid  ice  or  snow, 
when  floods  are  high,  in  spite  of  caving 
banks,  these  faithful  servants  of  the  na- 
tion must  and  do  keep  their  beacon  lights 
ever  burning. 

While  kerosene  has  well  served  its  pur- 
pose, it  was  decided  by  the  Government 
that  owing  to  the  greater  brilliancy  and 
wonderful  concentration  of  acetylene  in 
the  focus  of  the  lenses  that  it  should  be 
substituted,  if  possible,  for  kerosene,  espe- 
cially on  the  lower  Mississippi  from  Cairo 
south.  It  was  first  proposed  that  a  domes- 
tic generator,  such  as  is  used  with  such 
marvelous  success  for  home  illumination, 
should  be  set  in  a  little  house  upon  the 
bank  and,  as  it  would  not  need  any  atten- 
tion, week  in  and  week  out,  and  might  be 
arranged  to  burn  for  months,  this  would 
be  an  ideal  means,  and  save  the  heavy  ex- 
pense of  beacon  light  keepers.  Then  it 
appeared  that  steel  cylinders  might  be 
filled  with  compressed  acetylene  and  that 
these  might  be  strapped  with  metal  bands 
to  the  post  from  whence  a  pipe  might  be 
led  into  the  lanterns,  and  as  the  cylinders 
might  be  made  large  enough  so  that  the 
acetylene  would  burn  for  months  without 
attention,  this  would  seem  to  solve  the 
problem. 

There  was  dismay  among  the  beacon 
light  keepers,  for  they  saw  their  occupa- 
tion gone.  The  brilliancy  of  acetylene, 
the  penetrating  quality  of  the  rays,  and 
the  great  economy  seemed  to  make  it  im- 
perative that  the  Government  should  act. 
Those  who  approached  the  subject  believ- 
ing that  acetylene  in  this  case  was  destined 
to  supersede  kerosene,  as  it  is  rapidly  do- 
ing in  domestic  illumination,  had  not, 
however,  reckoned  with  the  conditions 
which  were  to  be  met.  They  did  not  re- 
member that  there  is  at  least  one  freshet 
season  each  year,  and  that  the  height  of 
the  river  is  such  that  the  banks  are  over- 
flowed back  to  the  levees.  In  some  places 
the  river  rises  upward  of  50  ft.  When 
this  immense  volume  of  water  is  thrown 
from  one  curve  of  the  river  back  to  the 
next,  it  attacks  the  bank  with  irresistible 
force.  It  literally  melts  the  hardened  silt 
and  reduces  it  to  river  mud,  eating  its  way 
into  the  banks  with  such  rapidity  that  a 
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change  of  a  mile  may  take  place  in  a  sin- 
gle day.  Forests  which  have  remained 
undisturbed  for  a  century  are  seized  by 
the  mighty  grip  of  the  river,  land,  forest 
and  all  being  taken  seaward.  Lights  lo- 
cated where  this  occurs  must  be  removed 
quickly  or  they,  too,  will  go,  and  many  a 
faithful  light  keeper  in  his  endeavor  to 
save  his  light  has  been  drawn  into  the 
muddy  depths  and  eternity. 

Of  the  433  lights  between  Cairo  and 
New  Orleans,  not  more  than  90  are  per- 
manently located.  Many  of  these  lights 
are  lost  each  year.  Over  300  of  them 
must  be  changed,  and  some  are  changed 
as  many  as  four  times  in  a  single  year. 
Without    the    liefht-house    tender    and    its 


men,  the  heavy  acetylene  cylinders  or  the 
generator  housings  would  have  to  go,  and, 
therefore,  acetylene  at  present  seems  im- 
possible. Nevertheless,  the  lights  now  are 
very  efificient,  and  when  it  is  considered 
that  the  mighty  commerce  of  all  these 
rivers  is  conducted  with  comparative  safe- 
ty because  of  the  pathway  of  light  so 
faithfull}^  maintained  by  the  simple  minded 
but  always  faithful  light  keepers,  who  re- 
gard their  light  so  highly  that  they  will 
defend  it  with  their  lives,  the  lighting  of 
the  Nation's  Highway  is  a  wonderful 
thing.  This  is  little  known,  but  great 
work  is  quietly  being  done  by  our  good 
old  friend  who  looks  out  for  us  every- 
where— Uncle  Sam. 


The  Economic  Value  of  Reflectors  for  Incandescent 

Street  Lighting 


By  C.  O.  Baker. 


In  an  article  which  appeared  in  the 
December  issue  of  this  publication  the 
writer  referred  briefly  to  the  economic 
value  of  the  old  standard  14-in.  convex 
deflector  as  compared  with  the  later  types 
of  flat,  radially  corrugated  reflectors,  18  in. 
to  22  in.  in  diameter,  which  have  been  de- 
signed especially  for  street  lighting  with 
tungsten  lamps.  Since  then  correspond- 
ence which  has  passed  before  him  from 
many  of  the  smaller — and  some  even  of 
the  larger — lighting  station  operators,  has 
shown  such  a  preference  for  the  former 
and  less  expensive  reflectors  as  to  indi- 
cate that  the  subject  of  increased  efficiency 
through  the  use  of  suitable  reflectors  is 
but  imperfectly  understood. 

This  can  readily  be  expected  from  sta- 
tions whose  limited  revenues  will  not  per- 
mit the  retaining  of  skilled  engineers,  or 
whose  executive  officers  are  engaged  in 
more  absorbing  commercial  pursuits.  And 
perhaps,  too,  the  manufacturers  of  light- 
ing accessories  are  at  fault  in  issuing  de- 
scriptive matter  whose  technical  phrasing 
and  polar  candle  power  curves  convey  but 
scant  intelligence  to  the  average  lay  mind 
unfamiliar  with  methods  of  analysis. 

Be  that  as  it  may,  tungsten  lamps  under 
the  later  types  of  reflectors  are  proving 
an  important  factor  in  street  lighting, 
especially  in  competition  with  gas  and 
gasoline  mantles,  and  any  effort  to  set  the 


facts  before  the  prospective  user  in  a  con- 
vincing manner  cannot  come  amiss. 

The  subjoined  polar  curves  show  the 
light  distributed  around : 

(A)  A  bare  40  c.p.  tungsten  series 
lamp. 

(B)  The  same  lamp  with  a  standard 
convex  deflector. 

(C)  The  same  lamp  with  the  later  type 
tungsten  street  reflector. 

It  will  be  seen  that  there  is  a  large  vol- 
ume of  light  radiated  around  the  bare 
lamp  above  the  horizontal,  and  it  is  the 
aim  to  divert  as  much  of  this  as  possible 
to  a  useful  direction.  The  standard  con- 
vex deflector  does  this  to  a  certain  extent, 
and  it  will  be  noted  that  the  curve  B 
shows  a  material  increase  in  the  zone  be- 
tween 120  degrees  and  zero;  indeed,  the 
curve  B  shows  a  wider  distribution  above 
the  horizontal  than  the  curve  C.  But  in 
street  lighting,  with  lamps  suspended  as 
they  generally  are  18  ft.  or  more  above  the 
street  level,  the  light  distributed  above  the 
horizontal  is  wholly  ineffective.  Further, 
with  a  lamp  at  this  height  a  beam  of  light 
thrown  at  an  angle  of  75  degrees  will  meet 
the  street  level  at  about  70  ft.  from  the 
center,  and  at  an  angle  of  80  degrees  about 
100  ft.  from  the  center,  while  light  distrib- 
uted above  80  degrees  will  meet  the  street 
level  at  too  great  a  distance  from  the 
light    source    to    be    of    any    illuminating 
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FIG.      I. POLAR     CURVES. 

value  with  a  low  unit  of  candle  power. 
It  is  for  this  reason  that  manufacturers 
of  the  later  types  of  tungsten  street  re- 
flectors adjust  the  reflecting  surfaces  of 
these  with  relation  to  the  filament  so  that 
their  distribution  curves  show  a  maximum 
of  candle  power  at  angles  between  70  de- 
grees and  80  degrees,  which  curves  from 
the  standard  convex  deflectors  do  not. 

Convenient  methods  of  determining 
mean  spherical  and  mean  zonular  candle 
power  have  been  very  ably  described  in 
previous  issues  of  this  publication  by  sev- 
eral writers,  and  those  who  have  followed 
these  articles  closely  can  readily  calculate 
the  mean  lower  hemispherical  candle  pow- 
er from  the  three  curves  given  above, 
which  will  be  found  to  be  as  follows : 

(A)  The  bare  lamp 34.4  M.  L.  H.  C. 

(B)  With    the    standard    convex    deflec- 
tor     37.8M.  L.  H.  C. 

(C)  With  the  newer  type  tungsten  street 
reflector    45.4  M.  L.  H.  C. 


Reduced  to  terms  of  percentages  this 
means: 

With  B,  the  standard  convex  deflector, 
the  mean  lower  hemispherical  candle  pow- 
er of  the  bare  lamp  is  increased  9.6  per 
cent.,  and  with  C,  the  newer  type  tungsten 
street  reflector,  it  is  increased  32.7  per 
cent. 

Reduced  to  terms  of  efficiency  in  watts 
per  (useful)  candles  this  means  that: 

Where  the  bare  lamp.  A,  which  has  an 
efficiency  of  1.25  watts  per  mean  horizon- 
tal candle,  or  1.46  watts  per  M.  L.  H.  C, 
the  same  lamp  with  B,  the  standard  con- 
vex deflector,  has  an  efficiency  of  1.33 
watts  per  M.  L.  H.  C,  as  against  i.io 
watts  per  M.  L.  H.  C.  for  the  lamp  with 
C,  the  newer  type  tungsten  street  reflec- 
tor. 

This  is  the  factor  that  has  enabled  some 
of  the  lighting  stations  in  Boston,  New 
York,  Washington  and  other  of  the  larger 
cities  to  compete  with  gas  companies,  and 
in  many  cases  has  warranted  the  expense 
of  replacing  the  older  standard  convex 
deflector  with  the  newest  device  designed 
expressly  for  use  with  tungsten  series 
lamps. 

In  conclusion,  as  the  above  is  written 
having  in  mind  the  busy  man  and  the  sta- 
tion operator  unversed  in  the  application 
of  technical  formulae,  the  writer  feels  at 
liberty  to  remind  the  readers  of  this  pa- 
per of  Mr.  Elliott's  article  in  the  January, 
1909,  issue  bearing  in  part  on  the  calcu- 
lation of  mean  zonular  candle  power.  As 
Mr.  Elliott  suggests,  a  set  of  tracings 
made  after  the  manner  described  will  be 
found  very  useful  in  calculating  the  aver- 
age flux  density,  or  mean  zonular  candle 
power,  within  certain  angles  shown  on  a 
light  distribution  curve,  and  serve  as  a 
ready  means  of  comparing  the  economic 
value  of  variotis  light  sources. 


Street  Lighting  Fixtures— Bracket  Lamps 


By  H.  Thurston  Owens. 


Coupled  with  the  numerous  discussions 
of  street  lighting  problems,  which  are 
much  in  evidence  in  popular  as  well  as 
technical  literature,  are  statements  con- 
cerning the  dearth  of  attractive  street 
lighting  fixtures.  Although  in  the  major- 
ity of  cases  we  may  have  to  plead  guilty 


to  the  indictment,  considerable  has  been 
accomplished,  as  the  illustrations  testify. 
Bracket  lamps  are  largely  used  in 
Europe,  but  to  only  a  small  extent  in  this 
country,  for  more  reasons  than  one.  The 
most  important  is,  that  until  quite  recent- 
ly   little    effort    has    been    made    to    place 
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FIG.    3- 


street  lamps  where  they  would  prove  of 
the  greatest  benefit;  another  is,  that  con- 
ditions in  American  streets  are  widely 
different  from  those  found  in  European 
cities.  In  Europe  the  buildings  are  most 
uniform  in  character  and  usually  of  much 
lighter  color,  so  that  the  reflection  from 
buildings  is  of  considerable  importance. 
Furthermore,  they  have  a  much  greater 
number  of  streets  with  extremely  narrow 
sidewalks  where  posts  would  be  out  of  the 
question. 

The  principal  use  of  brackets  in  this 
country  has  been  for  ornamental  pur- 
poses, and  the  lantern  shown  in  Fig.  i 
was  probably  erected  with  some  such  idea. 
The  building  is  a  police  station,  and  the 
lantern  sides  are  of  green  glass. 

Where  the  sidewalks  are  given  over  to 
traffic,  as  well  as  the  streets,  the  natural 
place  for  the  lighting  fixture  is  upon  the 
building,  as  shown  in  Fig.  2.  The  building 
in  this  case  is  a  railroad  terminal,  and  the 
traffic  would  play  havoc  with  a  post,  even 
if  it  were  placed  upon  an  aisle  of  safety. 

The  fixture  shown  in  Fig.  3  is  upon  a 
building  in  one  of  New  York's  canyons, 
New  Street,  opposite  the  Stock  Exchange. 
The  reason  for  adopting  this  type  of  lamp 
support  was  not  due  to  the  close  proxim- 


ity of  the  "  bulls  and  bears,"  but  because- 
the  sidewalks  are  narrow,  and  also  be- 
cause the  tenants  did  not  object, — no 
small  matter  in  this  free  country. 

Somewhat  similar  conditions  will  be 
found  in  the  case  shown  in  Fig.  6.  This- 
unit  lights  the  alley  as  well  as  the  main 
street. 

The  use  of  brackets  for  trolley  wires  as 
well  as  lamps.  Fig.  4,  shows  how  they  do- 
it in  Vevey,  Switzerland ;  but  needless  to 
say,  the  principal  item  of  interest  in  this 
picture  was  "  maid  in  America." 

When  upright  mantle  gas  lamps  are 
used  they  must  be  placed  quite  near  the 
ground  in  order  to  obtain  the  best  lighting 
results.  Curiously  the  height  also  deter- 
mines the  material  which  is  most  suitable 
for  the  fixture.  The  lamps  shown  ire 
Figs.  5  and  7  are  on  one  of  the  trans- 
verse roads  in  Central  Park,  New  York,, 
which  connect  Fifth  and  Eighth  Avenues. 
In  winter  only  a  small  snowfall  will  bring" 
the  roadway  level  with  the  sidewalk,  and' 
occasionally  the  truckmen  prefer  the  lat- 
ter. The  brackets  installed  originally 
were  made  of  cast  iron,  and  are  shown  in 
Fig.  7.  Owing  to  breakage  from  being 
struck  by  vehicles  a  simple  fixture  made 
of   wrought   iron    pipe    was    designed,    as 
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FIG.   4. 

shown  in  Fig.  5,  and  thus  far  none  have 
been  destroyed  from  the  same  cause. 

Another  form  of  bracket  which  has 
been  almost  entirely  overlooked  here  is 
the   combination   trolley   and   light   poles. 


In  the  city  of  Denver,  Colo.,  the  problem 
of  reducing  the  number  of  poles  has  been 
solved  in  this  way,  and  merits  considera- 
tion when  changes  in  lighting  systems  are 
under  way. 


FIG.   6. 


FIG.    7. 
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The  ''  Perpetual  "  in  Illumination 


By  L.  Lodian. 


The  infallible  Munchausen  has  re- 
lated,— as  illustrative  oi  the  severity  of  a 
Russian  winter,— the  instance  of  a  lighted 
candle  the  flame  of  v^^hich  could  not  be 
blown  out.  To  extinguish  it,  the  flame 
had  to  be  broken  off.  The  intense  cold 
had  "  frozen  the  flame  solid  !  " 

^  4^  ^ 

Every  science  and  every  art,  alriiost,  has 
had,  at  some  time  or  other,  aims  and  aspi- 
rations of  an  impracticable  and  supersti- 
tious nature ;  every  branch  of  learning 
has  had  its  infatuated  enthusiasts  working 
at  unachievable  projects,  and  striving  to 
reach  unattainable  ends.  In  mechanics, 
men  of  intellect  have  wasted  their  brain- 
power on  perpetual  motion ;  in  mathe- 
matics, they  have  essayed  the  impossible 
squaring-of-the-circle  (but  circling-the- 
square  is  "another  matter'');  and  the 
extraordinary  delusions  of  the  alchemists 
are  a  by-word.  Their  favorite  and  most 
enticing  hobby  was,  of  course,  the  trans- 
mutation of  the  common  or  base  metals 
into  gold  and  silver ;  many  sought  to  make 
glass  flexible  and  malleable;  and  still 
others  tried  to  discover,  or  rediscover, 
the  means  of  causing  lamps  to  burn  per- 
petually, as  imagined  to  have  been  known 
to  the  ancients. 

*     *     * 

The  belief  in  ever-burning  lamps  is  not 
infrequently  alluded  to  in  prose  and  poetry, 
yet  detailed  and  exact  information  on  this 
point  is  to  be  had  only  by  patient  research. 
The  referencing  for  the  present  much- 
condensed  chapter,  for  example,  has  lasted 
through  a  dozen  evenings,  although  the 
subject  was  known  to  the  writer  many 
years  ago. 

During  the  sixteenth  and  seventeenth 
centuries,  a  belief  in  the  actual  existence 
of  ever-burning  lamps  seems  to  have  been 
very  real  and  widely  prevailing.  Many 
learned  writers  maintained  that  the  an- 
cients were  acquainted  with  the  prepara- 
tion of  a  combustible  fluid  which,  while 
burning  and  giving  out  light,  diminished 
not  in  quantity  and  potency.  Lamps  sup- 
plied by  this  marvelous  fluid  were  placed 


in  tombs  by  the  ancient  Romans,  and  con- 
tinued burning  until  some  ruthless  ex- 
plorer desecrated  the  subterranean  places 
of  burial  and  allowed  air  to  enter,  where- 
upon the  flame  flickered  and  shortly  ex- 
pired. These  wondrous  lamps  "  burned 
the  most  brightly  where  there  was  most 
want  of  air,  and  were  always  extinguished 
by  the  immission  of  external  air."  (R. 
Plot,  Font  filosofihwi,  Oxford,  1685.) 

To  discover  the  secret  of  preparing  this 
combustible  yet  inconsumable  liquid  was 
one  of  the  alchemist's  dreams :  in  their 
figurative  language,  they  endeavored  to 
"  concentrate  the  four  elements,  and  to 
make  therefrom  a  wonder-working  es- 
sence.'' The  material  upon  which  their 
operations  were  conducted,  and  in  which 
they  placed  great  reliance,  was  fine  gold: 
this,  they  claimed, — resolved  by  hermetic 
methods  into  a  clear  liquid  ("oil  of 
gold"), — supplied  by  its  incombustible 
oiliness,  the  "  perpetual  light."  This 
nourished  the  ever-burning  lamps,  but  was 
exceedingly  costly.  (Kristof  Kriegsman, 
"  Taaut,"  Frankfurt,  1665.) 
*     *     * 

The  belief  in  perpetual  lamps  was  sus- 
tained and  diffused  by  the  publication  of 
many  legends,  which  appear  to  have  been 
freely  accepted  by  the  credulous  people, 
notwithstanding  their  highly  improbable 
character,  and  the  slender  basis  of  truth 
on  which  they  were  founded. 

One  of  the  most  famous  and  oft-quoted 
legends  establishing  this  superstitious  be- 
lief was  that  of  the  tomb  of  Tuliola.  One 
day,  in  the  time  of  pope  Paul  the  3rd 
(1534-49), — he  who  convoked  the  con- 
cilio  of  Trent, — a  tomb  was  opened  at 
Rome  which  contained  the  body  of  a 
young  woman  whose  flesh  was  still  yet 
uncorrupted,  and  her  tresses  even  were 
yet  intact  and  bound  with  a  band  of 
chased  gold.  A  burning  lamp  hanging 
in  the  vault  was  extinguished  as  soon  as 
the  air  entered.  On  the  walls  was  carved 
the  inscription  "  Tuliola  iilia  mea,"  which 
was  regarded  as  referring  to  Tuliola,  the 
daughter   of   Cicero,   whose   death   he   la- 
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ments  in  his  letters  to  Sulpicius.  One 
authority  states  that  the  lamp  burned  sev- 
eral hours  after  opening  the  tomb,  though 
it  must  have  been  closed  more  than  1500 
years.  This  discovery  was  the  subject  of 
much  comment. 

*  *     * 

Another  perpetual  lamp,  which  sup- 
plied partisans  with  one  of  their  strong- 
est arguments,  was  the  lamp  of  Olibius. 
In  the  year  15 10,  some  peasants,  digging 
the  earth  to  a  considerable  depth,  near 
Padua,  came  across  a  tomb  containing 
lighted  lamps,  one  of  silver  and  the  other 
of  gold;  or,  according  to  another  source, 
there  was  but  one  lamp,  placed  in  an  urn 
betwixt  two  fials,  one  filled  with  liquid 
gold  and  the  other  with  liquid  silver,  by 
virtue  of  which  the  light  had  been  main- 
tained since  the  time  of  the  old  Roman  re- 
public. 

*  *     * 

The  famous  chemist  Glauber, — who  has 
perpetuated  his  memory  in  the  salts  of 
that  name, — over  two-and-a-quarter  cen- 
turies ago,  writes  of  a  lamp  "  which,  being 
closed  up  in  a  glass,  may  be  made  to  burn 
continually  by  its  own  virtue,  and  give 
light  without  any  other  help."  He  ex- 
plains the  admitted*  fact  that  when  the 
"  secret  fire "  is  "  touched  by  the  least 
air,  it  extinguisheth  and  goeth  out,"  by 
the  suggestion  that  "  the  fire  is  appro- 
priated to  the  elemental  air,"  and  "  hath 
its  own  air  in  itself."  (Glauber  works, 
part  2,  p.  216,  anno  1689.) 

When  such  a  "  shining  light "  of  his 
day  as  the  chemist  Glauber  writes  thus, 
can  it  be  marveled  at  that  folks  accepted 
the  fact  of  perpetual-burning  lamps  as 
authentic?  He  goes  on, — re  the  ever- 
lighted  lamp, — "  that  this  lamp  may  be 
very  available  to  those  who,  through  con- 
tinual weakness,  are  forced  to  lay  much 
upon  their  couches  " ;  and  that  it  may  be 
"  kept  continually  burning  in  their  couch- 
chamber,  not  only  because  of  its  clear 
shining  light  which  doth  neither  smoke 
nor  scent,  (like  all  other  consumable 
lights), — which  scent  is  very  prejudicious 
to  the  ailing  as  well  as  to  the  well." 

Many  other  equally  credible  narratives 
were  current  in  the  sixteenth  and  seven- 
teenth centuries.     At  the  time  of  the  sup- 


pression of  the  monasteries  in  Britain  by 
mandate  of  Henry  8th  (1537),  a  tomb 
was  opened  containing  a  lamp  which  had 
been  burning  at  least  1200  years.  A 
monk  named  Kasodorus  gives  the  infor- 
mation, with  the  declaration  that  he  him- 
self made  perpetual  lamps  for  the  use  of 
the  monks  in  the  monastery. 

Reference  is  also  made  to  the  lamp  of 
Palas,  son  of  Evander,  whose  brave  deeds 
were  sung  by  Virgil.  This  lamp  was 
found  burning  in  a  tomb  at  Rome,  and 
must  have  burned  over  2000  years. 

Plutarch  relates  that  Kleombrotos  vis- 
ited the  temple  of  Jupiter  and  saw  a  lamp 
which  the  priests  affirmed  burned  per- 
petually without  oil.  St.  Augustin,  writ- 
ing of  the  lamp  in  the  temple  of  Venus, 
states  it  "  burned  perpetually,  and  the 
flame  adhered  so  strongly  to  the  incom- 
bustible matter  that  neither  wind,  rain, 
nor  tempests  could  extinguish  it,  though 
continually  exposed  to  the  inclemency  of 
the  seasons." 

Trithemis,  a  learned  abbot  of  the  fif- 
teenth century,  gives  written  instructions 
for  the  making  of  the  oil  and  wick  of  the 
ever-burning  lamps.  The  materials  are 
simple,  obtainable  to-day  in  any  town  in 
America,  and  the  lamp,  "  when  kindled, 
will  burn  with  a  perpetual  flame."  It 
would  be  a  waste  of  space  to  devote  about 
a  column  to  copying  this  "  recipe  " :  suf- 
fice it  to  say,  the  process  would  prove  very 
unsatisfactory  to  any  curious  investigator. 
The  abbot  can  only  be  excused  for  his 
misleading  formula  by  our  remembering 
that  in  this  time,  practice  was  never 
thought  of  to  combat  theory  ("theory 
proposes,  practice  disposes").  His  lamp 
"  theology "  was  not  to  be  tempered  by 
the  science  of  practice. 


In  the  Manhattan  public  library  is  a  big 
Latin  work,  profusely  illustrated,  of  the 
date  1652,  written  expressly  by  the  divine 
Fortunatus  Licetus,  to  prove  the  truth  of 
the  circumstances  anent  perpetual  lamps. 
The  volume  is  lavishly  decorated  with  en- 
gravings of  the  eternal-burning  lucernis 
(lamps).  It  is  a  notable  example  of  mis- 
placed erudition  and  credulity.  The  rev- 
erend divine  has  admitted  to  his  pages 
pictures  of  lamps  highly  suggestive  of  the 
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state  of  morals — or  lack  of  them — of  the 
epoch,  and  upon  which  a  very  interesting 
work  could  even  be  written  to-day  on 
■"  The  Profane  in  Illumination," — inad- 
missible in  the  pages  of  a  general  maga- 
zine, but  meet  in  a  technical  publication 
for  the  illuminating  engineer, — just  as 
sanitary  and  medical  journals  discuss  and 
illustrate  subjects  inadmissible  to  the 
pages  of  general  periodicals. 


Many  endeavors  have  been  made  by 
modern  authors  to  account  for  this  per- 
sistence in  the  belief  of  eternal  lamps. 
Burning  lamps,  it  is  known,  were  placed 
in  tombs  by  the  ancients ;  and  these  same 
lamps — of  course  extinguished  long,  long 
ages  ago,  possibly  even  within  a  couple 
of  days  after  sealing  the  mausoleum — 
would  naturally  be  noted  on  unearthing 
and  opening  up  the  vaults  after  the  re- 
pose of  centuries — Says  the  French  sci- 
entist, Marville :  "  It  happens  frequently 
even  to-day,  when  antiquarians  are 
searching  by  torch-light  old  sepulchers 
which  they  have  opened,  that  thick  fat 
and  gross  vapors  engendered  by  the  cor- 
ruption of  dead  bodies,  have  momentarily 
flashed  into  flame,  to  the  great  astonish- 
ment of  the  searchers,  who  were  ignorant 
of  the  cause.  The  presence  of  the  ancient 
extinguished  lamps  would,  of  course,  aid 
the  delusion." 

The  writer  owes  his  indebtedness  for 
the  threadwork  of  this  paper  to  referenc- 
ing to  some  thirty  fascicules  which  have 
appeared  on  the  subject  during  the  past 
couple  of  centuries,  and  earlier. 

The  Decorative  Effect  of  Electric 
Signs 

There  are  a  few  cities  and  towns  which 
have  not  as  yet  recognized  the  difference 
between  the  truly  decorative  appearance 
of  even  the  plainest  electric  sign  and  the 


possibilities  for  ugliness  of  the  old  time 
bill-board.  Obstructive  ordinances,  in 
some  cases  which  practically  eliminate  the 
electric  sign  altogether,  are  still  occasion- 
ally to  be  found  in  force.  Such  obstruc- 
tions are  entirely  out  of  keeping  with  the 
spirit  of  the  times,  and  have  no  justifica- 
tion from  either  practical  or  sentimental 
considerations.  The  electric  sign  differs 
from  all  other  public  placards  in  being, 
from  the  very  essentials  of  its  existence, 
decorative  when  in  use.  A  light  is  fas- 
cinating in  itself,  and,  like  the  lily,  does 
not  need  to  be  painted.  No  matter  what 
form  it  takes,  the  gleaming  of  a  luminous 
body  at  night  produces  a  cheerful  and 
pleasant  effect.  The  simplest  form  of  the 
electric  sign,  consisting  merely  of  letters 
outlined  in  lamps,  is,  therefore,  a  decora- 
tive object.  The  possibilities  of  elaborat- 
ing this  decorative  effect  by  the  use  of 
color  and  movement  are  limitless. 

The  fact  that  there  is  not  a  type  of 
building  or  vocation  that  does  not  use  the 
electric  sign  should  be  convincing  proof 
of  its  fundamental  value  and  universal 
fitness.  It  is  displayed  alike  by  the  church, 
the  free  library,  the  bank,  the  theater,  the 
hotel,  and  the  mercantile  establishment. 
Nothing  gives  greater  life  and  attractive- 
ness to  a  town  at  night  than  a  display  of 
electric  signs,  and  per  contra,  no  town 
appears  so  dead  and  deserted  as  the  one 
in  which  the  lights  are  dim  and  the  signs 
wanting. 

Instead  of  obstructing  by  troublesome 
ordinances,  city  authorities  should  every- 
where offer  every  reasonable  inducement 
for  the  construction  of  such  signs.  This, 
of  course,  does  not  mean  that  careless  and 
unworkmanlike  practice  should  be  permit- 
led  in  their  construction,  any  more  than 
in  the  erection  of  Imiklings  or  bridges; 
but  it  is  a  very  simple  matter  to  so  regu- 
late as  to  secure  absolute  safety  to  the 
public  without  unduly  hampering  this  ex- 
ceedingly important  and  valuable  attrac- 
tion to  the  citv. 
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The  Lighting  of  a  Bowling 
Alley 


In  considering  the  proper  illumination 
for  bowling  alleys,  it  would  appear  that 
it  is  important  to  have  an  intensity  of  il- 
lumination which  is  fairly  uniform,  begin- 
ning with  comparatively  low  values  at  the 
runway  up  to  the  foul  line,  it  being  merely 
necessary  to  discern  comparatively  large 
objects,  having  sufficient  illumination  to 
enable  the  bowler  to  readily  discern  dif- 
ferences in  balls,  also  the  floor  arrange- 
ments. 

From  this  point  the  intensity  should  be 
gradually  built  up  to  a  point  where  finally 
the  illumination  on  the  pins  is  such  that 


By  Norman  Macbeth. 

the  eye  can  easily  and  definitely  fix  the 
exact  position  of  each  pin,  and  that  the 
bowler  may  with  ease  and  comfort  be  en- 
abled to  see  each  and  every  pin  strongly 
outlined  and  fully  defined  against  the 
background  at  the  rear  of  the  pit. 

To  proye  that  this  is  the  condition  de- 
sired it  is  only  necessary  to  conceive  a 
lighting  effect  in  conjunction  with  a  re- 
arrangement of  the  colors  in  the  back- 
ground, a  reduction  in  the  intensity  effec- 
tive on  the  pins,  the  building  up  of  the 
illumination  at  the  foul  line  from  light- 
sources    of    high    intrinsic    brilliancy    in- 
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FIG.    I. — BOWLING  ALLEY   LIGHTED   WITH    INVERTED  GAS    LAMPS. 
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Stalled  in  the  line  of  vision.  In  this  way 
it  would  be  possible  to  illuminate  an  alley 
so  unsatisfactorily  that  the  bowler  to  know 
that  the  pins  were  set  up  would  have  to 
walk  down  the  alley  to  a  point  where  he 
could  observe  them  closely. 

In  Fig.  I  is  shown  a  photograph  of  al- 
leys which  are  well  lighted,  and  which  in 
practically  all  respects  meet  the  ideal  con- 
ditions specified.  These  alleys  are  in  the 
basement  of  the  Medico-Chirurgical  Club, 
1609  Arch  street,  Philadelphia.  This  work 
was  installed  over  a  year  ago,  and  as  the 
effects  have  been  extremely  satisfactory, 
the  following  data  and  measurements 
were  taken  for  the  purpose  of  determin- 
ing just  what  conditions  contributed  to 
the  proper  lighting  of  bowling  alleys. 

In  Fig.  2  is  shown  a  plan  of  the  alleys, 
giving  position  of  outlets,  also  test  sta- 
tions, 21  of  which  were  located  down  the 
center  of  the  left  hand  alley  at  distances 
3  feet  apart.  Measurements  were  taken 
on  the  floor  at  the  points  designated.  A 
piece  of  opal  glass  having  the  uppermost 
surface  ground  was  placed  on  the  floor  at 
these  points,  and  the  brightness  of  same 
measured  with  a  Sharp-Miller  photome- 
ter, using  the  mirror  in  the  horn  and  the 
open  diaphragm,  the  photometer  being 
placed  on  a  tripod  at  the  convenient  hight 
of  approximately  3  feet.  By  a  substitution 
method  of  measurement,  the  values  se- 
cured with  the  photometer  and  the  dif- 
fusing glass  were  converted  directly  into 
foot-candles,  and  the  photometer  was  af- 
terward standardized  against  a  bar  pho- 
tometer by   the   same   operator.     The   re- 


sults are  shown  by  the  tables  following, 
and  also  graphically  by  the  illumination 
curve,  Fig.  3. 

It  may  be  noted  that  these  values  be- 
ginning at  .67  foot-candles  gradually  in- 
creased up  to  5.45  foot-candles  at  the  pins. 

In  Fig.  4  is  shown  an  elevation  of  the 
alleys,  giving  detail  of  the  arrangement  of 
the  lamps  and  their  relative  positions.  In 
F'S-  5  Js  given  a  diagram  for  explanation 
of  vertical  measurements  taken  on  the  po- 
sitions occupied  by  the  pins.  The  screen 
of  the  illumination  is  set  normal  to  a 
plane  6  degrees  above  a  horizontal  plane 
9  inches  high  and  parallel  to  the  bed  of 
the  alleys,  this  being  the  vertical  plane 
which  it  was  concluded  would  be  most  ef- 
fective on  the  eyes  of  the  bowler  at  a  hight 
of  ^  feet  and  at  the  point  from  which  de- 
livery of  ball  is  made,  approximately  60 
feet  distant. 

Fig.  6  shows  the  inverted  mantle  burner 
used  equipped  with  a  green,  white  lined, 
angle  shade  and  Fig.  7 -is  the  polar  dia- 
gram of  the  vertical  distribution  of  the 
light  from  this  combination.  Eight  in- 
verted burners  similar  to  Fig.  6  were  used 
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FIG.   6. — TYPE  OF  INVERTED  GAS  LAMP  USED. 

down  the  center,  between  the  alleys,  as 
shown  in  Figs,  i,  2  and  4,  at  a  height  of  8 
feet  4  inches  from  floor  to  center  of  man- 
tle, the  distance  from  the  ceiling  to  center 
of  mantle  being  18  inches.  At  a  point 
slightly  forward  of  the  head  pin  a  single 
inverted  burner  is  installed  over  the  cen- 
ter of  each  alley.  These  burners  are 
equipped  with  opal  cone  concentrating  re- 
flectors and  at  the  spectators'  end  of  the 
alleys  a  tM-o  light  fixture  was  installed  to 
furnish  special  illumination  for  the  score 
board  and  general  illumination  for  that 
end  of  the  room. 

As  stated  above,  this  installation  has 
been  in  use  over  a  year  and  is  being  main- 
tained by  the  njan  in  charge  of  the  alleys. 
It  is  quite  likely  that  the  results  given  be- 
low would  have  been  high,  if  these  burn- 
ers were  under  the  care  of  a  regular  main- 
tenance company  who  clean  the  glassware 
regularly  and  furnish  sufficient  mantles  to 
keep  the  burner  efficiency  at  a  maximum. 

The  lamp  at  station  9  was  improperly 
adjusted,  as  may  be  seen  by  the  drop  in 
the  illumination  at  this  point.  This  drop 
is,  of  course,  simply  a  measureable  one, 
and  not  one  which  could  be  observed  by 
ordinary  examination  of  the  alleys. 

DATA     PERTAINING     TO     THE     PROBLEM      OF 
ILLUMINATION. 

Dimensions  of  room,  85  feet  x  10  feet 
10  inches. 

Height  of  ceiling,  9  feet  10  inches. 


FIG.  7. — POLAR  DIAGRAM  OF  VERTICAL  DISTRIBU- 
TION OF  LIGHT  FROM  INVERTED  GAS  LAMP 
WITH   ANGLE  SHADE. 

Height  of  mantles,  8  feet  4  inches. 
Height  of  test  plane,  o.i  inch. 
Number  of  burners,  12. 
Average   consumption   of   burners    (cu. 
ft.),  3-3- 

Number  of  test  stations,  21. 

OBSERVE    HORIZONTAL    ILLUMINATION    VALUES. 
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OBSERVE    VERTICAL    ILLUMINATION  VALUES  AT  PINS. 
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candles. 
3.26 
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A  
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B  

F  


3.28 
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.3.25 

3.5 

3.1 

Owing  to  the  fact  that  it  is  necessary, 
in  addition  to  the  illumination  on  the 
floor,  to  properly  and  uniformly  illuminate 
the  walls  and  ceiling  of  a  room  of  this 
character,  a  statement  of  lumens  effective 
on  the  horizontal  plane  could  not  be  used 
as  a  basis  for  the  determination  of  the  ef- 
ficiency of  the  installation.  Under  the 
best  conditions  of  gas  and  adjustment, 
this  inverted  burner  will  generate  over 
400  lumens  in  the  zone  0  degrees  to  60 
degrees,  and  with  average  gas  and  ad- 
justment conditions,  an  average  of  300  lu- 
mens effective  is  easily  possible  in  large 
rooms  with  dark  walls.  Twenty  per  cent, 
to  25  per  cent,  is,  therefore,  a  very  liberal 
allowance  for  a  regular  pressure  and  av- 
erage conditions  of  adjustment. 


78 


THE   ILLUMINATING    ENGINEER 


Maxine  Elliott's  Theater,  New  York 


The  theater,  being  the  home  of  un- 
reahties  and  make-believe,  has  generally 
shown  the  influence  of  artificiality  in  its 
architecture  and  decoration.  The  word 
gorgeous  has  been  generally  selected  as 
the  most  complimentary  term  that  could 
be  applied  to  the  appearance  of  a  play- 
house. But  the  drama  at  its  best  is  by  no 
means  essentially  spectacular ;  and  in  a 
metropolis,  where  a  theater  can  cater  to 
a  particular  class  of  patronage,  it  may 
select  its  line  of  attractions  and  adapt  it- 
self, both  body  and  spirit,  to  the  particu- 
lar phase  of  the  dramatic  art  which  it 
wishes  to  stand  for. 

Maxine  Elliott's  Theater  in  New  York 
has  several  distinctive  features.  To  be- 
gin with,  it  is  the  first  of  New  York's 
many  theaters  to  be  named  from  an  ac- 
tress. Its  exterior  architecture  is  distinc- 
tive, being  severely  classical,  both  in 
treatment  and  in  material.  Its  white  mar- 
ble facade  is  a  delight  to  the  eye.  The 
entrance  to  the  ground  floor,  or  pit.  is  on 
the  street  level,  thus  bringing  the  balcony 
and  gallery  within  correspondingly  easy 
reach. 

The  one  word  that  most  fully  de- 
scribes the  interior  is  "  cozy  " ;  there  is 
nothing  of  theatrical  gorgeousness  or  the 
spectacular  about  it.  From  the  restful 
olive  green  carpet  and  upholstery  to  the 
plain  buflf  tint  of  the  ceiling,  everything  is 
suggestive  of  comfort,  refinement  and 
genuineness.  The  decorative  treatment  is 
distinctly  of  the  Louis  XVI.  period.  The 
side  walls  and  ceiling  are  in  the  same 
warm  buff  tint,  the  decorations  being  en- 
tirely confined  to  carving  and  stucco. 


The  illumination  follows  the  spirit  of 
the  period  which  it  represents  with  true 
fidelity.  There  is  the  one  central  "  lus- 
ter "  suspended  from  the  center  of  the 
ceiling,  as  shown  in  Fig.  i.  This  contains 
carbon  filament  lamps,  with  bulbs  stained 
pale  amber,  so  as  to  give  a  mellow  light 
to  harmonize  with  the  tinting  of  the 
walls.  The  lamps  do  not  show  as  plainly 
to  the  eye  through  the  festoons  of  crys- 
tals as  appears  in  the  photograph.  The 
effect  of  candles  is  carried  out  around  the 
central  band  of  the  fixture,  pointed  can- 
delabra lamps  being  used  for  the  purpose. 
Sconces,  or  side  brackets,  holding  two 
imitation  candles,  are  used  around  the 
side  walls,  and  also  under  the  Ijalconies. 
These  are  of  dull  gold  finish,  eight  candle 
power  candelabra  lamps  being  used.  A 
screen  of  light  buff  silk  is  placed  in  front 
of  each  lamp.  The  general  effect  of  this 
illumination  is  restful,  homelike  and  ar- 
tistic to  the  highest  degree.  Small  three- 
light  clusters  were  placed  on  the  ceiling 
under  the  balconies  for  additional  illumi- 
nation, but  it  has  been  found  unnecessary 
to  use  them. 

The  lighting  of  the  foyer  is  entirely 
by  the  candelabra  brackets,  as  shown  in 
Fig.  2.  The  vestibule  is  in  white  mar- 
ble, and  is  lighted  with  lanterns  adapted 
from  similar  fixtures  in  the  Grand  Tri- 
anon. The  brackets  on  either  side  of  the 
box  office  are  modern  adaptations. 

From  the  point  of  view  of  efficiency 
much  fault  can  be  found  with  this  instal- 
lation, but  as  a  piece  of  decorative  and 
pleasing  illumination  it  is  difficult  to  con- 
ceive of  a  more  satisfactory  example. 


FIG.    I. — AUDITORIUM. 


FIG.   2. — FOYER. 
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FIG.    3. — VESTIBULE. 


If  we  wish  to  keep  strictly  within  the 
lines  of  technology  we  might  say  that  its 
artistic  efficiency  is  100  per  cent.,  and  its 
hygienic  efficiency,  as  measured  by  the 
pleasing  effect  upon  the  senses,  substan- 
tially the  same ;  and  all  illuminating  en- 
gineers worthy  of  the  title  are  perfectly 
willing  to  admit  that  there  are  plenty  of 
cases  in  which  these  two  efficiencies  are 
of  greater  importance  than  the  efficiency 
expressed  in  lumens  per  watt. 

The  generally  pleasing  effect  of  the 
lighting  installation  and  interior  decora- 
tions of  this  playhouse  suggests  a  princi- 
ple having  universal  application,  and  that 
is  the  mingled  sense  of  surprise,  delight 
and  relief  which  is  produced  by  a  frank, 
but  judicious,  variation  from  the  conven- 
tial.  It  is  always  an  interesting  study 
for  those  reflectively  inclined  to  observe 
to  what  extent  both  our  labors  and  our 
pleasures  are  governed  by  precedent  and 
usage;  and  the  field  of  illumination  is 
quite  as  much  in  bondage  to  this  influence 
as  the  domain  of  politics,  religion  or  so- 


cial customs.  There  is  a  point  beyond 
which  we  evidently  may  not  transgress 
against  custom,  although  examples  are  by 
no  means  wanting  of  outline  lighting  in 
the  church  comparable  in  spectacular  ef- 
fects with  that  used  on  "  automatic  "  the- 
aters, and  of  saloons  whose  furnishings 
and  lighting  are  in  the  most  vivid  con- 
trast to  the  traditional  gloom  of  those  pre- 
cincts to  which  it  is  supposed  to  be  the 
vestibule. 

To  come  to  a  more  apposite  application 
of  our  theory :  there  is  no  special  reason 
why  the  interior  of  a  playhouse  should 
have  the  trade-marks  of  its  profession 
blazened  on  every  hand.  Why  should  it 
not  be  made  to  give  the  effect  of  a  private 
parlor  or  drawing  room  furnished  with 
exquisite  rather  than  gaudy  taste,  and 
lighted  to  harmonize  with  this  general  ef- 
fect? We  can  fancy  the  distinguished  ac- 
tress whose  name  appears  over  the  en- 
trance of  this  theater  propounding  this 
question  to  her  architect,  and  receiving  as 
an  answer-tbis-beautiful  edifice. 
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Ceiling  Fixtures 


The  incandescent  electric  lamp  revolu- 
tionized the  construction  of  fixtures.  The 
fact  that  it  can  be  used  in  any  position 
and  in  any  location  made  possible  a  num- 
ber of  adaptations  that  were  absolutely 
impossible  with  flame  light-sources.  One 
of  the  most  important  of  these  is  what  is 
generally  known  in  this  country  as  the 
"  ceiling  fixture."  If  we  wish  to  be  ex- 
act in  defining  this  type  of  fixture  we  may 
include  all  fixtures  in  which  the  lamp 
holder  is  attached  directly  to  the  ceiling, 
i.  e.,  without  a  definite  supporting  ele- 
ment, such  as  a  tube  or  chain. 

The  simplest  form  of  ceiling  fixture,  if 
it  can  be  called  a  fixture  at  all,  is  the  sin- 
gle lamp  socket  with  a  rosette  of  stucco 
about  it.  While  this  method  of  lighting  is 
not  common,  it  has  been  used  to  some  ex- 
tent; a  notable  case  is  that  of  the  City 


Hall,  Newark,  N.  J.,  which  was  described 
in  the  November,  1906,  issue  of  The  Il- 
luminating Engineer.  The  Public  Li- 
brary in  Columbus,  Ohio,  as  originalh 
laid  out,  used  this  method  of  lighting;  and 
a  somewhat  elaborate  installation  of  the 
same  type  may  be  found  in  the  Hotel 
Marlborough-Blenheim,  Atlantic  City,  de- 
scribed in  the  July,   1906,  issue. 

The  simplest  form  of  a  distinctive  fix- 
ture, however,  is  that  generally  known  as 
the  "  ceiling  bowl,"  which  consists  usual- 
ly of  an  approximately  hemispherical 
glass  bowl  attached  to  the  ceiling  by  a 
spun  metal  ring.  Such  a  fixture  natural- 
ly suggests  itself  for  low  ceilings,  and  is 
also  frequently  used  in  halls  and  corridors 
where  it  is  desired  to  leave  an  unobstruct- 
ed view. 

In   the   days    before    illuminating   engi- 


FIG.    I. — SOME  AMERICAN  EXAMPLES. 
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neering  the  bowl  fixture  usually  contained 
a  cluster  of  i6  candle  power  lamps  in  a 
horizontal  position,  or  nearly  so,  and 
without  any  reflector  back  of  them,  and  a 
frosted  or  opalescent  glass  bowl.  As  will 
readily  be  conceived,  such  an  arrangement 
had  a  very  low  efficiency.  The  absorp- 
tion of  light  by  the  glass,  and  the  small 
amount  of  reflection  from  above  was 
serious  to  begin  with,  and  the  lamps  be- 
ing hidden  from  view  and  usually  difficult 
of  access,  there  was  a  strong  tendency  to 
allow  the  lamps  to  burn  long  after  their 
useful  life  had  been  passed,  and  the  globe 
and  lamps  to  accumulate  dust  to  an  un- 
limited extent. 

The  plain  hemispherical  bowl  and  spun 
brass  ring  are  furthermore  hopelessly  in- 


artistic; it  is  impossible  to  get  away  from 
the  suggestion  of  the  wash  basin  or  dish- 
pan.  It  is  interesting  and  curious,  how- 
ever, to  observe  how  readily  this  inartistic 
feeling  may  be  removed  by  the  use  of  less 
familiar  outlines.  Thus,  if  instead  of  us- 
ing the  hemisphere  or  other  part  of  a 
sphere  for  the  bowl,  an  outline  with 
which  the  eye  is  less  familiar,  such  as  a 
parabola,  be  taken,  the  form  at  once  be- 
comes pleasing.  This  fact  brings  out  a 
well  established  principle  in  the  science 
of  esthetics,  viz.,  in  order  to  produce  the 
impression  of  beauty  the  mind  must  not 
be  able  to  instantly  resolve  and  classify 
the  objects  seen.  The  circle  is  the  sim- 
plest of  all  curved  lines,  as  well  as  the 
most  familiar,   and  therefore   is   instantly 
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FIG.    3. 


recognized  as  such  by  the  eye,  while  the 
parabola  and  ellipse,  being  unfamiliar, 
are  not  thus  readily  classified,  and  hence 
give  opportunity  for  that  contemplation 
which  is  the  essence  of  the  esthetic  feel- 
ing. 

A  study  of  the  examples  given  in  Fig. 
I  will  show  that  this  principle  is  pre- 
served in  every  case.  Thus,  No.  3  is 
entirely  without  any  adventitious  orna- 
mentation, but  the  variation  of  the  curves 
from  the  simple  forms  gives  a  distinct 
artistic  quality  to  the  fixture ;  and  in  No. 
2,  in  which  superficial  decoration  is  used 
to  a  limited  extent,  the  chief  element  of 


FIG.  4. 


beauty  is  in  the  contour.  No.  4  brings  out 
the  same  principle  by  the  use  of  slightly 
more  complicated  curves.  Substitute  a 
sphere  in  place  of  the  compound  curva- 
ture of  the  globe  used,  and  the  fixture 
would  lose  all  its  artistic  merit. 

No.  5  is  a  still  further  elaboration  of 
the  same  principle ;  not  only  is  the  con- 
tour made  up  of  regular,  but  unfamiliar, 
curves,  but  the  perspective  is  also  varied 
in  a  similar  manner.  The  harmony  be- 
tween the  glass  globe  and  the  metal  sup- 
port furnishes  an  example  of  an  essential- 
ly artistic  construction  resulting  from 
beauty  of  line  only,  exclusive  of  any  su- 
perficial decoration.  No.  5  is  a  still  fur- 
ther development  of  the  principle,  in 
which  the  grace  of  outline  and  of  per- 
spective is  repeated  in  such  a  manner  as 
not  to  be  confusing.  No.  6,  while  depend- 
ing largely  upon  the  same  principle, 
brings  in  a  further  element  of  applied  art 
by  suggesting  forms  of  natural  beauty;  in 
this  case  the  glassware,  both  in  color  and 
contour,  suggesting,  though  not  absolute- 
ly imitating,  the  forms  of  flowers,  the  sup- 
ports themselves  carrying  out  the  idea  by 
simulating  drooping  stems. 

Fig.  4  illustrates  still  another  variation 
of  the  principle  of  compound  curves,  and 
undoubtedly  uses  the  beauty  of  color  ef- 
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fects  in  the  translucent  glass  to  add  to  the 
general  effect. 

Fig.  3,  on  the  other  hand,  is  a  complete 
departure  from  this  elementary  principle, 
and  depends  for  its  artistic  feeling  entire- 
ly upon  its  simulation  of  natural  forms. 
The  only  criticism  in  this  case  is  that  a 
vegetable  growth  which  this  represents 
would  naturally  be  supported  from  below 
instead  of  above.  The  fixture,  therefore, 
would  be  more  effective  for  a  new  post. 

Fig.  2  shows  a  variety  of  effects  de- 
pending upon  various  principles  for  their 
artistic  feeling.  In  No.  I  the  glass  prisms 
radiating  from  the  top  of  the  globe,  with 
lamps  placed  behind  them,  suggest  the 
radial  beams  of  light  which  are  produced 
by  broken  clouds  and  sunlight.  The  metal 
lightning  at  the  bottom,  however,  is  a 
ilecidedly  archaic  form  of  symbolism,  and 
the  fixtures  as  a  whole  are  rather  con- 
glomerate. Perhaps  the  best  that  can  said 
.of  No.  2  is  that  it  is  of  the  Louis  XVI. 
j)eriod.  Nos.  3  and  4  are  ascribed  to  the 
same  period  of  decoration  by  the  manu- 
facturers, although  the  spirit  of  this  par- 
ticular school  is  far  less  apparent.  Their 
real  claims  to  beauty  are  in  their  varia- 
tion from  the  simple  curves  and  in  the 
superficial  decoration.  No.  5  is  of  the 
Art  Nouveau  type.  It  may  be  remarked 
here  that  whereas  an  object  may  rest  up- 
on three  or  more  points  when  supported 
at  the  base,  when  supported  from  above 
the  eye  requires  that  the  means  of  its  at- 
tachment, or  at  least  the  opportunity  for 
such  means,  be  readily  apparent.  This 
has  been  the  case  in  all  of  the  examples 
previously  referred  to,  but  does  not  quite 
hold  in  No.  5.  In  actual  fact  the  fixture 
is  supported  in  the  center,  but  this  sup- 
port is  invisible  when  the  fixture  is  in 
place,  and  as  it  is  neither  apparently  nor 
actually  attached  by  the  points  of  visible 
contact  around  the  metal  crown,  there  is 
somewhat  the  same  feeling  on  looking  at 
it  that  there  is  in  watching  the  circus  per- 
former walk  with  his  feet  on  the  ceiling; 
while  he  is  apparently  walking  as  natural- 
ly as  upon  the  floor,  we  know  that  he 
must  be  using  some  unseen  trick  of  at- 
taching his  feet  to  the  ceiling.     No.  6  is 


a  fa;irly  successful  attempt  at  utilizing  the 
artistic  effect  of  drooping  branches,  the 
central  support  offering  a  natural  attach- 
ment for  the  branch-like  elements.  The 
inverted  flower  in  the  center  is  the  only 
incongruous  feature.  No.  7  is  graceful  in 
outline,  logical  in  construction  and  artis- 
tic from  the  extreme  delicacy  of  the  flow- 
er-like glass  and  metal  decorations.  No. 
8  suggests  the  exquisite  beauty  of  natural 
stalactite  and  crystalline  formations,  en- 
hanced by  the  brilliancy  of  the  reflector 
light  and  limpid  translucency.  The  metal 
support  classed  as  Louis  XV.  is  open  to 
the  criticism  made  in  reference  to  No.  5. 
No.  9  is  a  simple  construction  depending 
for  its  beauty  upon  prismatic  reflection 
and  color.  No.  10  is  a  form  of  ceiling 
fixture  commonly  called  a  "  sunburst," 
the  rays  of  light  being  suggested  by  the 
radiating  prisms.  This  type  of  fixture  is 
always  effective  when  glass  prisms  are 
used ;  but,  strange  to  relate,  metal  is  some- 
times substituted  for  glass,  with  the  re- 
sult, of  course,  that  the  whole  thing  be- 
comes simply  grotesque.  No.  il  is  an- 
other attempt  to  utilize  flower-like  forms 
and  lines,  but  encounters  the  difficulty  of 
the  support  from  above  instead  of  below 
as  in  nature.  No.  12  purports  to  be  of 
the  Louis  XVI.  period;  and  to  ascribe 
any  lighting  fixture  to  one  of  the  French 
periods  seems  to  be  sufhcient  justification 
for  its  existence  in  the  eyes  of  the  aver- 
age layman.  The  delicately  sculptured 
metal  work,  while  beautiful  in  itself,  is 
too  finely  wrought  to  be  placed  so  far 
away  from  the  eye  of  the  beholder  as  is 
necessary  in  a  lighting  fixture,  and  is  fur- 
thermore purely  adventitious,  having  no 
structural  purpose,  real  or  apparent.  The 
form  of  the  globe  also  is  rather  sugges- 
tive of  a  vase,  and  should  therefore  rest 
upon  a  support  from  below  rather  than 
be  hanging  from  above. 

Generally  speaking,  an  analysis  of  the 
examples  given  will  show  that  however 
skillful  the  workmanship,  or  cunning  the 
simulation  of  natural  forms  of  beauty,  the 
elementary  principles  of  esthetics  can  no 
more  be  defied  in  art  than  can  the  laws 
of  dynamics  be  neglected  by  the  mechanic. 
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Plain  Talks  on  Illuminating  Engineering 

By  E.  L.  Elliott, 


XX.— EXTERIOR  LIGHTING. 
DISTRIBUTION  OF  LIGHT. 

We  discussed  in  the  previous  issue  the 
three  different  methods  of  measuring 
street  illumination,  or  rather  the  three 
hases  upon  which  measurements  may  be 
made,  and  showed  how  widely  the  values 
would  differ  with  the  same  conditions  of 
light  under  the  three  different  measure- 
ments. In  all  problems  and  contracts, 
therefore,  in  which  the  actual  intensity  of 
illumination  is  made  use  of,  care  should 
be  taken  to  specify  which  of  the  three 
hases  of  measurement  are  used. 


The  most  obvious  fact  in  regard  to  all 
street  illumination  is  the  unevenness  of 
the  distribution;  in  other  words,  the  dif- 
ference between  the  lightest  and  darkest 
portions  of  the  street.  The  cause  for  this 
apparent  defect  will  readily  appear  from 
a  little  simple  mathematical  consideration 
of  the  subject.  The  statement  that  the 
intensity  of  illumination  on  a  given  sur- 
face depends  upon  the  amount  of  light 
falling  upon  the  surface  is  easy  to  under- 
stand. Intensity  of  illumination  may  thus 
be  compared  to  depth  of  water.  For  a 
given    volume    of   water,    the    larger   the 
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FIG.  I. — SHOWING  THE  NUMBER  OF  SQUARE  FEET  OF  SURFACE  COVERED  BY  LIGHT  GIVEN  OUT  WITHIN 
ANGLES  OF  10°  AND  THE  NUMBER  OF  LIGHT  UNITS  FALLING  ON  fiACH  SPACE  FROM  A  LIGHT 
SOURCE  PLACED  10  FEET  ABOVE  THE  PAVEMENT. 
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FIG.   2. 


surface  over  which  it  is  spread  the  shal- 
lower will  it  be.  The  same  holds  mathe- 
matically true  with  light;  intensity  is 
merely  a  question  of  the  ratio  between  the 
amount  of  surface,  and  the  amount  of 
rays  which  cover  it. 

Fig.  I  shows  the  relative  amounts  of 
space  covered  by  the  light  emitted  within 
angles  of  lo  degrees  from  a  light  placed 
10  feet  high.  This  brings  out  the  enor- 
mous increase  in  space  covered  by  the 
rays  as  we  recede  from  the  point  directly 
underneath  the  light  source.  While  there 
are  only  lo  sq.  ft.  covered  by  the  rays  fall- 
ing within  10  degrees  of  the  vertical,  the 
rays  between  yo  degrees  and  8o  degrees 
cover  7745  sq.  ft.,  or  774^/2  times  as  much 
surface.  In  other  words,  to  produce  the 
same  horizontal  intensity  of  illumination 
there  would  have  to  be  774V2  times  as 
much  light  given  out  within  the  angle  from 
70  degrees  to  80  degrees  as  given  out  in 
the  angle  10  degrees  from  the  vertical. 
This  simple  illustration  will  at  once  show 
the  practical  impossibility  of  securing 
anything  like  uniform  illumination  in  the 
ordinary  cases  of  street  lighting.  Only 
in  the  comparatively  small  number  of 
cases  which  properly  come  under  the  head 
of  spectacular  lighting  is  even  approxi- 
mate uniformity  to  be  expected.  The 
real  problem  to  be  considered  is  therefore 
concerned  with  the  minimum  illumina- 
tion, i.  e..  the  darkest  part  of  the  street, 
and  the  maximum,  or  lightest  part.  The 
latter  question  is  only  of  economical  im- 
portance.    In  no  case  is  the  actual  illumi- 


nation on  the  pavement  sufficiently  in- 
tense to  be  in  itself  glaring;  it  may  be 
many  times  brighter  than  necessary  for 
the  purpose,  but  the  excessive  brilliancy 
is  merely  a  waste  of  light,  and  not  a  posi- 
tive fault,  except  in  so  far  as  it  may  make 
the  darker  portions  appear  still  darker  by 
contrast.  The  really  important  question 
in  distribution  is.  therefore,  that  of  mini- 
mum illumination  and  it  is  this  that  dis- 
tinguishes, as  we  set  forth  in  a  previous 
article,  street  illumination  proper  from 
beacon  lighting.  If  the  darkest  part  of 
the  street  is  sufficiently  lighted  compara- 
tively little  heed  may  be  given  to  the 
brightest  part.  Of  course,  too  great  con- 
trasts are  objectionable,  and  the  greater 
the  approximation  to  uniformity  the  bet- 
ter; but,  as  we  shall  see,  complete  uni- 
formity with  any  practical  means  now  at 
hand  can  be  obtained  only  by  the  use  of 
so  high  a  general  intensity  that  it  would 
be  economically  out  of  the  question  for 
general  purposes. 

The  calculation  of  the  illumination 
upon  a  pavement  from  a  given  light- 
source  is  a  problem  that  is  of  far  more 
than  purely  technical  interest.  The  com- 
mercial rating  of  a  lamp  in  candle  power, 
or  its  rate  of  consumption  of  electric  cur- 
rent or  gas,  gives  very  little  information 
as  to  the  results  which  it  will  give  in  use. 
When  the  arc  lamp  first  began  to  be  used 
for  street  lighting  it  was  common  to  rate 
the  larger  size  lamp  as  a  "  2000  candle 
power  arc,"  and  the  very  sound  of  the 
expression     "2000     candle     power"     un- 
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FIG.    3. — ^DISTRIBUTION   AND   HORIZONTAL    INTENSITIES    OF    SO-CALLED 

Fill  ED   WITH  OPAL  GLOBE. 


2,000    C.P.    OPEN   ARC   LAMP  ' 


doubtedly  persuaded  many  that  the  result- 
ing illumination  would  be  corresponding- 
ly large.  Although  this  form  of  lamp  has 
practically  become  obsolete,  it  will  be  in- 
teresting to  observe  the  resulting  illumi- 
nation on  the  pavement.  This  may  be 
shown  by  a  graphic  method  which  the 
writer  used  some  eleven  years  ago.  This 
method  gives  a  more  definite  idea  of  the 
actual  illumination  than  the  ordinary 
anethod  which  uses  simply  a  curve.     The 


relative  amounts  of  light  falling  within 
the  different  zones,  or  angles,  are  repre- 
sented by  lines  of  uniform  width,  each  line 
representing  a  unit  of  light.  By  using 
white  lines  on  a  black  back-ground  the 
shading  produced  gives  a  fair  representa- 
tion of  the  degree  of  illumination.  In 
some  respects  this  method  is  more  reliable 
than  even  a  photograph,  on  account  of  the 
photographic  action  of  light  being  differ- 
ent from  its   visual   action. 


FIG.  4. — DISTRIBUTION  AND  ILLUMINATION  FROM    A  BARE  UPRIGHT  MANTLE  GAS  BURNER. 
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Fig.  2  shows  the  distribution  of  light 
on  the  horizontal  from  the  so-called 
"  2000  candle  power "  open  arc  lamp,  at 
the  various  angles  up  to  80  degrees  from 
the  vertical,  and  also  the  illumination  pro- 
duced by  this  distribution  upon  a  horizon- 
tal plane.  Fig.  3  shows  the  distribution 
and  horizontal  intensities  of  such  a  lamp 
fitted  with  an  opal  globe,  and  Fig.  4  the 
distribution  and  illumination  from  a  bare 
upright  mantle  gas  burner.  It  must  be 
remembered,  however,  that  in  the  latter 
case  the  value  is  relative,  i.  e.,  it  has  been 
drawn  on  a  different  scale  and  must  not 


therefore  be  compared  with  the  arc  lamp 
diagram  for  actual  illumination. 

In  connection  with  the  inequalities  of 
street  illumination  as  produced  by  the 
various  light-sources,  the  large  propor- 
tion of  waste  light  is  the  most  striking 
feature.  It  is,  of  course,  at  once  apparent 
that  all  the  light  given  out  above  the  hori- 
zontal, or  level  of  the  lamp,  is  entirely 
wasted.  A  little  consideration  of  the 
simple  mathematics  of  the  problem  will 
also  show  that,  so  far  as  the  illumination 
of  the  pavement  is  concerned,  all  light 
given  out  above  the  angle  20  degrees  be- 
low the  horizontal  is  likewise  useless. 


A  Tungsten  Comparison   Lamp  in  the   Photometry 

of  Carbon  Lamps 


By  Herbert  E.  Ives  and  L.  R.  Woodhull 


In  the  photometry  of  incandescent 
lamps  the  substitution  method  is  com- 
monly used.  That  is,  the  lamp  measured 
is  not  compared  directly  with  a  standard, 
but  with  a  "  comparison  lamp,"  which  is 
carefully  calibrated  against  a  candle 
power  standard  or  standards  at  the  begin- 
ning of  a  run,  and  at  frequent  intervals. 
This  method  is  adopted  not  only  to  obtain 
the  greater  accuracy  of  a  substitution 
method,  but  to  avoid  operating  a  valuable 
standard  continuously,  with  consequent 
comparatively  rapid  change  in  its  value. 
After  the  standard  check,  the  results  of 
the  measurement  depend  entirely  upon  the 
correctness  and  constancy  of  the  compari- 
son lamp.  Since,  however,  the  compari- 
son lamp  is  subject  to  the  changes  inhe- 
rent in  the  type  of  filament,  it  is  necessary 
with  carbon  lamps  to  use  only  seasoned 
ones,  and  to  keep  close  watch  on  their 
candle  power  by  checking  with  standards. 

Some  time  ago  Professor  Rosa,  who  is 
in  charge  of  the  photometric  work  of  the 
Bureau  of  Standards,  Washington,  D.  C, 
requested  us  to  try  a  tungsten  lamp,  op- 
erated at  voltages  to  give  carbon  lamp 
colors,  as  a  comparison  lamp  in  the  test- 
ing of  carbon  filament  lamps.  The  ob- 
ject in  view  was  to  obtain  a  long  lived  and 
constant  comparison  light  which  at  the 
same  time  would  give  perfect  color  match 
with  all  types  of  carbon  lamps.  It  was 
expected   that   this   would   be    found   the 


case  with  the  tungsten  lamp,  because, 
first,  the  candle  power  changes  with  this 
filament  are  small  during  life,  even  at 
rated  voltage ;  secondly,  the  life  of  aill  glow 
lamps  is  greatly  increased  at  high  watts 
per  candle,  and  the  tungsten  lamp  matches 
the  carbon  lamps  in  color  at  efficiencies 
near  three  watts  per  mean  horizontal  can- 
dle, or  two  and  one-half  times  the  normal 
rating  of  1.25  watts  per  candle.  If  the 
relationship  holding  between  watts  per 
candle  and  life  for  carbon  lamps  is  ap- 
proximately true  for  the  tungsten  as  well, 
this  means  an  increase  in  life  of  at  least 
twenty  times.  Consequently  the  qualities 
of  longevity  and  constancy  could  be  pre- 
dicted. The  further  advantage  of  color 
match  is  of  great  importance  where  ac- 
curate photometric  work  is  required.  Con- 
cordant readings  by  different  observers 
cannot  be  expected  where  a  color  differ- 
ence exists  in  the  light  measured.  In  the 
commercial  work  of  the  Bureau  of  Stand- 
ards separate  standards  for  3.5  watts  per 
mean  horizontal  candle  power  and  3.1 
watts  per  candle  are  used.  The  values 
of  these  are  the  means  of  readings  made 
against  the  primary  4  watts  standards  by 
all  the  members  of  the  photometric  sec- 
tion. With  lamps  of  each  efficiency,  the 
appropriate  standards  and  appropriate 
comparison  lamp  color  are  used.  In  this 
way  the  color  difference  difficulty  is  elim- 
inated, except  in  the  preparation  of  the 
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standards,  where  it  is  met  by  securing 
once  for  all  the  mean  and  most  probable 
value  obtainable.  Since  the  tungsten 
lamp  at  low  voltages  will  match  either 
2.5,  3.1,  3.5,  or  4  watts  per  candle  color  it 
lends  itself  well  to  this  plan. 

Two  months'  experience  with  the  tung- 
sten comparison  lamp  has  shown  it  to 
fully  equal  expectations,  and  to  be  much 
superior  for  the  purpose  to  carbon  lamps. 

The  details  of  installation  are  here 
given  as  a  guide  to  any  who  may  desire  to 
duplicate  the  arrangement.  An  80  watt- 
120  volt  lamp  was  taken,  and  the  voltage 
determined  experimentally,  at  which  it 
gave  the  same  color  as  4,  3.5,  3.1  and  2.5 
(Gem)  watts  per  candle  lamps.  These 
voltages  were  79,  84,  87  and  97,  respec- 
tively, corresponding  approximately  to 
4.5,  3.7,  3.4  and  2.6  watts  per  mean  spheri- 
cal candle.  Obviously  the  candle  power 
varied  greatly  for  these  different  voltages. 
With  a  candle  power  scale,  as  used  on 
the  Bureau  of  Standards'  commercial 
photometer,  it  is  necessary  to  have  the 
comparison  lamp  accurately  16  candle 
power.  A  means  to  accomplish  this  with 
the  tungsten  lamp  was  imperative,  and 
was  found  in  the  use  of  diaphragms,  since 
the  candle  power  of  the  80  watt  lamp  at 
all  colors  was  greater  than  16.  It  was  im- 
possible to  place  the  diaphragms  before 
the  lamp  itself  since  the  distance  of  the 
diaphragm  from  the  center  of  radiation, 
due  to  the  size  of  the  bulb,  would  permit 
an  error  of  3  per  cent,  in  the  candle  power 
readings  at  the  ends  of  the  scale.  Two 
means  of  overcoming  this  difficulty  pre- 
sented themselves.  First,  an  image  of 
the  flame  could  be  formed  by  a  lens  or 
concave  mirror,  and  the  image  dia- 
phragmed.  Secondly,  a  ground  glass 
screen  could  be  placed  in  front  of  the 
lamp,  and  the  diaphragms  placed  over 
this.  The  latter  plan  was  adopted  as  most 
convenient,  although  it  was  then  neces- 
sary to  back  the  lamp  with  a  mirror  to 
secure  sufficient  light.  With  a  larger 
lamp  the  mirror  would  be  unnecessary. 
Lamp,  mirror  and  ground  glass  screen 
were  mounted  together  on  a  stand,  the 
ground  glass  being  held  in  a  groove  wide 
enough  to  receive  the  several  diaphragms 
which  cut  down  the  light  to  very  closely 
16  candle  power  for  each  color.  These 
diaphragms  vary  from  two  to  three  and 


one-half  inches  square,  and  are  all  small 
enough  so  that  the  error  due  to  consid- 
ering the  glass  surface  as  a  point  source 
is  negligible. 

In  order  to  set  the  lamp  to  give  exactly 
16  candle  power,  the  same  procedure  was 
adopted  as  in  the  Bureau's  work  with  car- 
bon lamps.  The  voltage  is  adjusted  by 
trial  (or  by  knowledge  from  previous 
work)  to  give  very  nearly  the  correct 
candle  power  reading.  Then  a  number  of 
standards  are  read,  and  from  the  main 
deviation  of  the  readings  from  the  stand- 
ard's true  values  the  change  in  voltage 
which  will  give  the  correct  reading  is 
calculated.  For  carbon  lamps  (3.5  watts 
per    candle)     the    percentage    change    is 

,       .  /F2\'''  cp-z 

given  by  the  relation  I  v^  I     =  or  in 

*  -^  \VxJ  Cpx 

the  differential  form,  5.6  dV  =:  d  (cp). 
In  order  to  follow  the  same  plan  with  the 
tungsten  lamp,  it  was  necessary  to  know 
the  voltage  candle  power  relation  at  the 
efficiencies  used.  This  was  obtained  from 
data  given  by  Mr.  F.  E.  Cady,  *  from 
which  it  follows  that  from  2.6  to  4.5  watts 
per  mean  spherical  candle  the  voltage  ex- 
ponent ranges  from  3.8  to  4;  the  relation- 
ship to  use  is  therefore  3.9  dV  =  d  {cp). 
By  the  use  of  this  relation  (actual  numeri- 
cal values  are  kept  tabulated  on  the  pho- 
tometer table)  the  comparison  voltage  is 
accurately  fixed. 

Because  of  the  comparatively  low  vol- 
tage of  the  tungsten  lamp  it  has  been 
found  convenient  to  place  in  series  with 
it  an  adjustable  rheostat,  and  measure 
voltage  across  the  two.  In  this  way,  by 
placing  stops  on  the  rheostat  correspond- 
ing to  3.1,  3.5,  etc.,  the  comparison  volt- 
age is  made  uniformly  100  volts,  or  some 
other  convenient  voltage  if  desired.  For 
instance,  with  a  run  of  no  volt  lamps, 
the  voltage  of  each  side  of  the  photom- 
eter can  be  no,  and  may  be  checked 
without  moving  from  the  same  potentio- 
meter post. 

The  ttmgsten  comparison  lamp  has 
proved  eminently  convenient  and  practi- 
cal, and  after  two  months'  daily  running 
of  from  four  to  seven  hours,  chiefly  at 
3.5  and  3.1  colors,  the  voltage  to  give  16 
candle  power  has  changed  less  than  two- 
tenths  of  one  per  cent. 

*  Transactions  Illuminating  Engineering  Soci- 
ety, October,  1908. 
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"  Electricity    vs.    Gas,    Looked     at 

from   the    Viewpoint   of 

Electricity  " 

Oh,  zi'ad  some  pozver  the  giftie  gie  iis, 
To  see  oiirsel's  as  it  hers  see  us! 
It  ivad  frae  monie  a  blunder  free  us, 
All'  foolish  notion. 

The  above  is  the  title  of  an  editorial  in 
the  March  issue  of  Light.  The  familiar 
quotation  from  Burns  is  our  own,  and  re- 
spectfully sulimitted  for  the  careful  con- 
templation of  the  genial  editor  of  our  es- 
teemed contemporary. 

But  lest  we  be  accused  of  failing  to 
"  practice  what  we  preach."  and  having 
the  quotation  referred  back  to  us  for  our 
own  edification,  we  beg  to  quote  from  a 
leading  editorial  in  a  recent  issue  of  the 
Journal  of  Gas  Lighting  (London),  a 
magazine  not  without  reputation  in  its 
particular  field : 

"  Notwithstanding  the  fact  that  some  issues 
of  the  American  Illuminating  Engineer 
seem  to  be  entirely  devoted  to  electric  inter- 
ests, either  in  the  way  of  descriptions  of  in- 
stallations or  of  work  in  which  electric  light- 
ing units  play  an  important  part,  there  ap- 
pears to  be  the  wish  to  hold  the  balance  even 
between  the  two  competitors."     .     .     . 

"Certainly,  the  Illuminating  Engineer  is 
doing  a  fair  share  in  stimulating  the  gas- 
lighting  industry  in  America.'' 

We  quote  the  first  and  last  sentences 
of  the  editorial,  the  balance  of  which  is 
made  up  by  citing  editorial  and  other  mat- 
ter which  goes  to  prove  the  correctness 
of  the  opinion  expressed. 

To  return  to  our  mutton — or  lamb;  our 
contemporary  says : 

"It  is  but   reasonable  to   expect   criticism 


of  a  general  gas  illumination  scheme  from 
sources  electrical,  and  since  self-preservation 
is  a  natural  law,  so  for  a  journal  that  is  per- 
force of  circumstances  especially  devoted  to 
the  electrical  industry  one  would  most  nat- 
urally expect  happier  vision  under  the  rays 
of  electric  illumination  than  under  the  rays 
of  illumination  by  gas." 

Admitting,  for  the  sake  of  argument, 
that  we  have  shown  a  preference  for  the 
electric  light  (a  supposition  contrary  to 
fact),  there  is  all  the  more  reason  why 
those  interested  in  gas  lighting  should 
give  heed  to  our  criticisms.  The  mutual 
admiration  society,  in  which  the  sole  duty 
of  the  members  is  to  pat  one  another 
graciously  on  the  back,  is  pleasant 
enough,  within  certain  limits;  but  it  is  no 
place  to  learn  one's  shortcomings,  or  to 
get  in  line  for  improvement,  or  to  dis- 
cover one's  true  position  in  the  race  for 
success.  "  \\'ith  malice  toward  none  and 
charity  for  all  "  we  submit  that  the  gas 
interests  have  been  too  much  addicted  to 
this  pastime,  so  far  as  illumination  is  con- 
cerned. The  truth  is  not  always  pleasant 
to  hear,  and  for  this  reason  is  oftenest  re- 
ceived at  the  hands  of  our  enemies,  or 
competitors. 

Our  own  preferences  in  the  matter, 
however,  really  have  nothing  at  all  to  do 
with  the  case  in  hand.  It  is  a  question  of 
fact,  and  not  of  sentiment.  The  whole 
question  at  issue  is  this:  admitting  the 
general  success  of  the  exposition,  was  or 
was  not  the  illumination.,  both  exterior 
and  interior,  as  impressive  as  it  might 
have  been  made  ?  We  maintained,  and 
do  still  maintain,  that  it  was  not.  Our 
contemporary  does  not  attempt  to  estab- 
lish the  contrary.  He  states  that  "  the 
gas  interests  partake  of  dignity,"  and  that 
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"this  was  a  show  for  the  displaying  of  the 
wherewithal  to  produce  light  and  heat 
through  the  burning  of  gas,  and  it  was  not 
proposed  to  there  display  the  methods  of 
illumination,  but  the  means ;  as,  for  instance, 
it  was  in  the  range  iield  not  sought  to  bake 
bread,  but  to  display  the  means,  or  in  other 
words,  the  gas  range." 

This  is  truly  an  ingenious  argument. 
The  idea  of  showing  the  "  means  of  pro- 
ducing light  and  heat  through  the  burn- 
ing of  gas,"  rather  than  the  results,  will 
strike  the  average  mortal  as  having  a 
strong  resemblance  to  teaching  swimming 
without  water — which,  by  the  way,  sug- 
gests that  our  contemporary  might  extend 
his  reputation  for  ingenuity  by  establish- 
ing a  correspondence  school  of  swimming. 

It  seems,  moreover,  that  our  criticism  in 
regard  to  the  illumination  could  have 
been  applied  with  even  greater  force  in 
the  field  of  heating,  since  our  contempo- 
rary assures  us  that  no  attempt  was  made 
to  show  that  the  gas  range  would  bake 
bread,  but  only  that  it  was  a  means  of 
accomplishing  this  desired  purpose.  If 
this  was  the  view  actually  held  by  those 
responsible  for  the  exposition,  it  is  rather 
surprising  that  the  gas  lamps  were  light- 
ed up  at  all.  The  gas  range  maker,  who 
simply  showed  his  wares  like  so  many 
lay  figures,  instead  of  performing  their 
purpose  of  actual  baking  and  cooking, 
most  assuredly  missed  the  most  vital  point 
of  his  opportunity.  If  there  is  anything 
in  the  world  that  interests  every  man, 
woman  and  child,  it  is  to  see  some  opera- 
tion actually  being  performed,  no  matter 
how  simple  it  may  be.  A  lamp  unlighted, 
or  a  stove  without  a  fire,  may  as  well  be 
so  many  pieces  of  scrap  iron,  so  far  as 
the  ordinary  observer  is  concerned.  A 
basin  of  water  boiling  over  a  common 
Bunsen  burner  would  create  more  living 
interest  than  the  most  magnificently  be- 
nickeled  and  polished  gas  range  unused. 

However,  we  are  by  no  means  prepared 
to  accept  our  contemporary's  statement  as 
voicing  the  opinion  of  those  responsible 
for  the  exposition.  We  much  prefer  to 
believe  that  it  was  oversight  rather  than 
stupidity,  and  have  no  doubt  that  the  next 
exposition,  which  is  to  be  held  in  Madi- 
son Square  Garden,  in  this  city,  will  show 
a  full  realization  of  the  possibilities  of 
gas  as  a  luminant. 


High  Pressure   Gas    Lamps  for 
Street  Illumination 

Reports  have  been  coming  into  this 
country  for  several  years,  both  through 
the  technical  press  and  from  observing 
tourists,  of  the  successful  introduction 
throughout  Europe  of  high  pressure  gas 
lamps  for  street  illumination.  In  BerUn 
it  is  said  that  lamps  of  this  kind  make 
even  the  flaming  arcs  look  like  candles. 
London  has  extensive  installations,  and 
the  same  may  be  said  of  other  important 
foreign  cities.  Such  lamps  not  only  give 
enormously  high  efficiencies,  but  equally 
enormous  quantities  of  light. 

The  illustration  on  the  front  cover  of 
this  issue  gives  some  idea  of  the  results 
obtained  from  this  new  wonder  in  the 
lighting  field. 

Notwithstanding  all  this  success  abroad 
there  is  not,  we  believe,  a  single  installa- 
tion, even  for  experimental  purposes,  of 
this  type  of  lamp  in  America  at  the  pres- 
ent time.  We  understand,  however,  that 
a  trial  installation  will  soon  be  put  up 
in  Philadelphia.  The  "  slowness  "  of  the 
Quaker  city  has  long  served  as  a  stock 
joke,  but  the  way  she  has  been  taking  hold 
of  the  better  street  lighting  in  the  past 
few  months  has  certainly  taken  the  pith 
out  of  the  joke,  so  far  as  illuminating 
engineers  are  concerned.  The  fact  that 
the  first  demonstration  of  high  pressure 
gas  lighting  is  to  be  made  there  is  certain- 
ly a  convincing  testimony  as  to  the  pro- 
gressive spirit  of  those  interested  in  its 
lighting. 

It  is  well  to  recall  in  this  respect  that 
Philadelphia  is  the  home  of  the  Welsbach 
Company  and  the  United  Gas  Improve- 
ment Company;  and  if  this  combination 
can  be  beaten  for  progress  in  the  field  of 
gas  lighting  we  should  like  to  discover  the 
victor.  Any  commercial  organization  or  in- 
dividual that  works  consistently  for  prog- 
ress is  entitled  not  only  to  whatever  sat- 
isfaction may  be  derived  from  public 
recognition  and  appreciation  of  the  fact, 
but  also  to  every  cent  of  commercial  ad- 
vantage that  may  come  from  such  pub- 
licity. The  two  corporations  just  men- 
tioned are  unquestionably  in  this  class. 
The  proposed  test  of  street  lighting  by 
high  pressure  gas  will  be  watched  with 
much   interest  by  the  entire   lighting  in- 


92 


THE   ILLUMINATING    ENGINEER 


dustry,  as  well  as  by  those  interested  in 
the  problem  of  better  street  illumination 
for  American  cities. 

Illuminating   Engineering 
Terminology 

The  progre^^of  ^^cience  may  always 
be  measured  by^ftie  extent  and  accuracy 
of  its  terminology.  Before  the  days  of 
illuminating  engineering  the  only  term 
that  ever  reached  the  eyes  of  the  public 
in  regard  to  the  science  of  light  was 
"  candle  power " ;  and  the  term  had  al- 
most as  many  meanings  relative  to  the 
subject  of  light  as  the  word  "  thing  "  has 
in  common  parlance.  The  word  "  foot-can- 
dle "  has  now  come  to  be  fairly  well  un- 
derstood, and  the  word  "  lumen  "  is  mak- 
ing good  progress ;  its  adoption  as  a 
means  of  rating  light-sources  will  soon 
make  it  a  common  term.  In  the  more 
technical  circles,  the  word  "  illuminome- 
ter  "  may  be  considered  established.  The 
word  "  luminant,"  meaning  the  immediate 
agent  for  the  production  of  light,  such  as 
gas  and  electric  current,  is  at  ^^resent 
struggling  to  establish  itself  in  fjj^B^rence 
to  the  longer  word  "  illuniinaifn^  with 
very  good  prospects  of  success.  Of  two 
words  otherwise  equally  good,  the  shorter 
will  naturally  be  chosen.  The  word 
"  light "  was  formerly  used  indiscrim- 
inately to  signify  the  sensation  produced 
upon  the  eye,  the  physical  cause  of  this 
sensation,  and  a  luminous  body.  To  avoid 
this  confusion  the  term  light-source  has 
gained  very  general  acceptance.  While 
this  term  leaves  no  room  for  doubt  as  to 
its  meaning,  it  has  the  disadvantage  of 
being  a  compound  word.  The  single  word 
"  radiant "  has  been  suggested  as  a  sub- 
stitute, and  is  beyond  criticism  for  the 
purpose.  The  word  "  radiator ''  is  uni- 
versally used  for  an  apparatus  for  send- 
ing out  heat,  and  the  word  "  radiant "  is 
of  equally  good  etymology  and  derivation, 
and  can  be  applied  with  equal  scientific 
accuracy  to  a  body  which  radiates  light. 
This  word  could  be  used  advantageously 
to  take  the  place  of  "  light-source  "  and 
^'  light,"  which  are  now  used  for  the  pur- 
pose of  designating  a  luminous  surface. 
The  word  should  be  restricted,  however, 
to  the  actual  luminous  body  or  surface. 
Thus,  the  radiant  of  an  incandescent  elec- 


tric lamp  is  the  filament;  of  an  ordinary 
gas  burner,  the  flame;  and  of  a  mantle 
burner,  the  mantle.  Let  us  add  the  word 
radiant  to  the  terminology  of  illuminating- 
engineering. 

Total    Lumens    as   a    Basis  for    the 

Commercial  Rating  of 

Light-Sources 

There  are  indications  that  the  long  con- 
tinued discussion  as  to  the  proper  method 
of  rating  commercial  light-sources  is  at 
last  drawing  to  a  close.  The  fallacies 
and  idiosyncrasies  of  the  old  candle  power 
method  were  pointed  out  in  the  early  days 
of  illuminating  engineering,  and  the  craw- 
fish progress  exhibited  in  the  substitution 
of  the  watt  consumption  as  a  rating  for 
electric  lamps  has  been  frequently  re- 
ferred to  in  these  pages.  There  are  two 
fatal  errors  in  the  candle  power  method 
of  rating:  it  does  not  give  the  information 
that  is  wanted,  namely,  the  quantity  of 
light  emitted ;  it  does  give,  by  inference. 
a  misleading  idea  to  the  non-technical 
user.  Two  light-sources  rated  respective- 
ly at  8  and  i6  candle  power  would  very 
naturally  be  supposed  to  bear  the  relation 
of  one  to  two  in  their  light-giving  values; 
but,  as  every  illuminating  engineer  knows, 
such  is  by  no  means  necessarily  true.  In 
order  to  find  out  what  their  real  relation 
is,  a  considerable  amount  of  additional 
data  must  be  ascertained,  and  computa- 
tions of  a  more  or  less  elaborate  charac- 
ter made. 

The  rating  of  a  lamp  by  the  amount  of 
luminant  consumed  is  too  absurd  to  be 
given  a  second  thought.  When  the  user 
buys  a  lamp  the  one  important  thing 
which  he  wants  to  know  is :  How  much 
light  does  it  give  out?  Of  scarcely  sec- 
ondary importance  is  the  other  question, 
how  much  luminant  does  it  use?  The  old 
candle  power  method  of  rating  may  be 
likened  to  the  rating  of  a  heating  fur- 
nace by  the  temperature  of  its  hottest 
spot.  Intensity  of  light,  which  is  scien- 
tifically described  as  flux  density,  is  the 
exact  counterpart  of  temperature  in  heat. 
Every  one  knows  that  it  is  possible  to 
have  a  very  high  temperature  with  a  very 
small  total  quantity  of  heat.  To  desig- 
nate a  lamp  as  a  lOO  candle  power  is  an- 
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alogous    to    designating    a    furnace    as    a 
1000  degree  furna,ce. 

There  is  a  photometric  term,  consisting 
of  a  single  word,  easy  to  pronounce,  spell 
and  remember,  which  has  been  sufficient- 
ly used  to  acquire  stability,  and  which 
stands  for  a  definite  quantity  of  light. 
This  word  is  lumen.  It  means  the  quan- 
tity of  light  which,  if  spread  over  a  sur- 
face of  one  square  foot,  will  give  it  one 
foot-candle  intensity  of  illumination,  i.'  e., 
"the  same  illumination  that  the  surface 
would  have  if  placed  one  foot  from  the 
standard  candle-flame.  The  conditions 
for  producing  a  foot-candle  of  illumina- 
tion are  exceedingly  easy  to  produce  and 
remember.  If  a  candle  is  not  at  hand 
this  degree  of  illumination  may  be  ob- 
tained by  placing  the  ordinary  i6  candle 
power  electric  lamp  four  feet  from  the 
surface  and  sidewise  to  it,  i.  e.,  so  that 
the  light  from  the  side  of  the  bulb  will 
strike  the  surface  perpendicularly. 

To  say  that  a  lamp  gives  out  a  certain 
number  of  lumens  tells  exactly  what  the 
lamp   will    do.      The    average    i6    candle 


illumination  are  two  quite  different 
things.  Illumination,  in  the  engineering 
sense,  may  be  fairly  defined  as  the  light 
utilized  in  rendering  visible  those  objects 
which  we  wish  to  see.  Keeping  in  view 
this  special  meaning,  it  follows  that  the 
illuminating  ^ificiency  of  a  light-source 
must  always  Be  d^iff'&rtnt  from  its  light- 
producing  efficient.  It  would  be  well, 
therefore,  if  different  terms  could  be  used 
to  signify  these  two  different  ratios.  Il- 
luminating efficiency  belongs  to  lighting 
units,  i.  e.,  the  light-sources  with  their 
accessories,  as  well  as  to  bare  lamps.  Il- 
luminating efficiency  will  vary  with  the 
accessory,  whereas  the  efficiency  of  a 
light-source  as  a  mere  light  producer  is 
independent  of  all  accessories  and  exter- 
nal conditions. 

We  have  already  suggested  that  the 
light  producing  efficiency  of  a  source 
should  be  expressed  by  the  word  "  duty," 
which  is  in  accordance  with  the  termin- 
ology used  in  other  branches  of  engineer- 
ing. Thus,  instead  of  speaking  of  an  ef- 
ficiency of  two  watts  per  candle,  or  three 


power  electric  lamp  would  be  rated  as  a  lumens  per  watt,  we"  would  say  a '  duty 
i6o  lumen  lamp.  From  this  it  is  at  once  Afcjtwo  watts  per  candle,  or  three  lumens 
evident   that    if   all    the    light   of    such    a  l||fr  watt.     In  this  connection  also  it  would 


lamp  be  directed  upon  a  surface  of  i6o 
square  feet  it  would  illuminate  it  with  an 
intensity  of  one  foot  candle.  While  the 
word  lumen  is  new  and  generally  mean- 
ingless at  the  present  time  to  lamp  users, 
its  full  significance  and  appropriateness 
will  be  easily  understood  by  any  one  who 
takes  the  trouble  to  look  up  its  meaning. 
It  has  the  further  advantage  moreover,  of 
being  applicable  to  all  possible  sources  of 
light. 

The  general  adoption  of  this  method  of 
rating  for  electric  lamps  would  be  an  ex- 
ceedingly simple  matter  in  the  present 
well  organized  condition  of  the  electric 
lamp  industries.  There  should  be  little 
difficulty  in  securing  similar  action  on  the 
part  of  gas  lamp  manufacturers.  If 
lamps  of  every  kind  were  thus  rated  the 
public  would  very  soon,  in  mere  self- 
defence,  become  familiar  with  the  term 
and  its  meaning.  This  in  itself  would  be 
no  small  advantage  to  the  cause  of  il- 
luminating engineering. 

"Efficiency"  and  "Duty" 

The  first  proposition  in  the  science  of 
illuminating  engineering  is  that  light  and 


be  well  to  use  the  latter  order,  which  is 
common  in  Europe,  i.  e.,  of  giving  the 
quantity  of  light  first;  thus:  three  lumens 
per  watt,  or  200  lumens  per  cubic  foot  of 
gas. 

The  rating  of  a  light-source  by  lumens, 
and  giving  its  duty  in  lumens  per  watt, 
or  1000  feet  of  gas,  and  reserving  efficien- 
cy to  apply  only  to  illumination,  would 
successfully  obviate  all  possibilities  of 
using  a  concentrating  reflector  with  a 
light-source,  and  then  juggling  with  the 
candle  power  intensity  of  the  beam  to  give 
misleading  values  to  the  unit.  While  such 
practice  is  by  no  means  common,  it  is  en- 
tirely possible ;  and  it  is  desirable  to  clear 
the  atmosphere,  which  has  hitherto,  by 
general  admission  of  those  on  the  inside, 
been  entirely  too  much  befogged. 

The  Thirty-second  Convention  of  the 
National  Electric  Light  Association 

The  next  convention  of  the  National 
Electric  Light  Association  will  be  held  in 
Yoimg's  Pier,  Atlantic  City,  June  i,  2,  3 
and  4. 

Just  keep  the  date  and  place  in  mind. 
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Massachusetts    Gas    and  Electric  Light  Com- 
missioners in  a  Sulphurous  Discussion 

Gas  Companies  Want  Privilege  of  Rais- 
ing THE  Limit  of  Sulphur  in  Il- 
luminating Gas  from  20  to  30 
Grains.  . 

To  what  extent  are  sulphur  compounds 
injurious  in  illuminating  gas?  This  im- 
portant question  has  been  the  subject  of 
an  exhaustive  research  at  the  hands  of 
the  Massachusetts  Association  of  Gas 
Companies,  apropos  of  a  bill  which  has 
been  pending  in  the  State  Legislature  to 
remove  the  present  restriction  on  the 
amount  of  sulphur  which  illuminating 
gas  may  contain.  The  companies  contend 
that  a  removal  of  the  restriction,  or  rais- 
ing the  amount  allowed,  would  enable 
them  to  use  cheaper  coal,  and  hence  be 
able  to  suppl)^  cheaper  gas,  and  would 
also  avoid  unintentional  transgressions  of 
the  present  law.  The  Commonwealth,  on 
the  other  hand,  is  using  great  precaution 
lest  the  way  be  open  for  supplying  gas 
that  might  prove  injurious  to  the  people. 
While  it  is  the  duty  of  Public  Service 
Commissions  and  Legislatures  to  jealous- 
ly protect  the  health  and  welfare  of  the 
people,  equally  great  care  should  be  taken 
that  legislation  for  this  purpose  does  not 
stand  in  the  way  of  commercial  and  phys- 
ical progress.  If  it  can  be  proven  that  a 
higher  percentage  of  sulphur  in  illuminat- 
ing gas  is  not  detrimental,  and  that  a 
cheaper  gas  can  be  supplied  by  increasing 
the  quantity  within  the  proper  limits, 
then  it  is  most  assuredly  the  duty  of  the 
legislators  to  see  that  the  gas  companies 
are  not  hampered.  The  question  is  an 
important  one,  and  no  reasonable  efforts 
or  expense  should  be  spared  by  the  state 
in  its  efforts  to  arrive  at  the  real  truth 
of  the  matter. 

Regulation  of  Overhead   Signs 

Syracuse  Chamber  of  Commerce  Inves- 
tigates THE  Subject  and  Compares 
Notes  with  Scranton. 
The  electric  sign,  like  any  other  good 
thing,   can  be   abused.      How  to   promote 
its  use  without  allowing  it  to  degenerate 


into  a  menace  to  public  safety,  or  an  of- 
fence to  the  sense  of  the  artistic,  is  a 
question  that  is  agitating  not  a  few  cities 
and  towns,  among  them  Syracuse,  N.  Y. 
A  committee  of  the  Chamber  of  Com- 
merce has  been  considering  the  subject, 
and  knowing  the  remarkable  transforma- 
tions that  have  been  wrought  during  the 
past  year  on  Scranton's  principal  business 
streets  by  the  use  of  signs  and  spectacu- 
lar lighting,  has  been  studying  this  as  a 
practical  example. 

The  conclusions  and  recommendations 
of  this  committee  are  thus  reported  in 
the  Post-Standard : 

It  was  the  general  opinion  of  the  delegates, 
and  also  of  the  committee,  that  the  most  ef- 
fective signs  and  at  the  same  time  the  most 
pleasing  in  appearance  were  those  which  are 
erected  flat  against  the  building  instead  of 
the  projecting  variety.  ■Many  of  the  store 
fronts  and  entire  buildings  are  outlined  with 
rows  of  incandescent  bulbs,  and  this  method 
is  highly  recommended.  No  particular  ob- 
jection is  taken  to  projecting  signs,  provided 
they  are  constructed  along  artistic  lines  and 
do  not  make  the  general  aspect  too  ragged. 
A  large  number  of  letters  were  received 
from  other  cities,  giving  the  manner  in  which 
signs  are  controlled,  and  from  these,  together 
with  the  visits  made  to  several  places,  the 
following  recommendations  were  made  by 
the  committee : 

1.  Syracuse  needs  an  ordinance  governing 
signs.  The  present  ordinance  is  wholly  in- 
adequate. No  pretense  is  made  at  enforcing 
it.  No  good  purpose  would  be  served  by  en- 
forcing it. 

2.  Signs  should  be  erected  only  upon  per- 
mits granted  by  the  Superintendent  of  Build- 
ings. 

3.  There  should  be  regulations  gv.verning 
the  construction  of  signs,  guaranteeing  their 
safe  erection. 

4.  The  wiring  of  signs  should  be  subject 
to  the  approval  of  the  city  electrician. 

5.  There  should  be  provision  for  indemnity 
to  the  city  in  case  of  accident  from  signs. 

Cities    Have    no    Monopoly    on    Good    Public 
Lighting 

Smaller  Towns  Fall  in  Line  ix  the 
Movement    for    Better    Illumina- 
tion. 
Modern  science  is  fast  annihilating  the 

traditional   notions   of   rural   and   provin- 
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cial  seclusion.  What  with  the  telephone, 
the  trolley  car,  rural  mail  delivery  and 
the  electric  and  acetylene  light,  the  only 
distinction  remaining  to  the  city  dweller 
will  soon  be  his  cell-like  abode,  and  the 
distinction  of  the  country  man  his  robust 
health  and  less  "  advanced "  morality. 
The  electric  light  is  rapidly  reaching  out 
from  the  urban  centers  into  the  surround- 
ing territory.  For  example,  the  little  vil- 
lage of  Port  Byron,  some  two  miles  out 
of  Auburn,  N.  Y.,  is  soon  to  be  lighted  up 
from  electricity  generated  at  Niagara 
Falls.  It  is  proposed  to  erect  a  trans- 
forming station,  and  install  500  50  candle 
power  tungsten  lamps. 

Seneca  Falls  is  a  considerably  larger 
town,  well  known  for  its  manufacturing 
industries.  The  village  authorities  are 
now  negotiating  with  the  Geneva-Seneca 
Electric  Company  for  a  more  modern  sys- 
tem of  lighting,  in  which  the  tungsten 
lamp  will  play  an  important  part. 

Experiments  in  Street  Lighting  Continue  to 
Hold  Public  Attention  in  Washington 

Contrary  Views  are  Held  in  Regard  to 
THE  System  of  Placing  Lamp-Posts 
IN  THE  Center  of  Streets. 

The  difficulties  of  properly  lighting 
wide  avenues  bordered  by  trees  have  been 
frequently  discussed,  but  heretofore  little 
lias  been  done  by  way  of  practical  experi- 
ments. As  noted  in  our  last  issue,  the 
subject  is  being  carefully  investigated  and 
practical  experiments  carried  out  by  Mr. 
Walter  C.  Allen,  Electrical  Engineer  of 
the  District  of  Columbia.  Residents  and 
property  owners,  however,  do  not  agree 
with  Mr.  Allen  as  to  the  advantages  of 
the  proposed  system,  according  to  the 
Post: 

Inquiry  among  the  owners  of  property  in 
that  portion  of  Massachusetts  avenue  de- 
velops the  fact  that  they  are  almost  unani- 
mously adverse  to  the  proposition  to  place 
permanent  electric  lights  in  the  middle  of  the 
■street  in  place  of  the  temporary  apparatus 
which  was  erected  several  weeks  ago  for 
experimental   purposes. 

The  chief  objection  to  the  center-of-the- 
street  method  of  lighting  is  that  the  poles 
obstruct  traffic.  A  large  number  of  the  prop- 
erty owners  say  that  the  electric  light  stand- 
ards would  be  unsightly,  no  matter  how  well 


they  might  be  designed.  The  general  opin- 
ion is  that  the  present  system  of  lighting  is 
satisfactory  and  that  no  changes  are  neces- 
sary. 

Electrical  Engineer  Allen  reported  to  Com- 
missioner Macfarland  that  the  experiments 
with  the  temporary  arc  light  installation  in 
the  center  of  Massachusetts  avenue  have 
been  satisfactory,  and  that  the  temporary 
apparatus  soon  will  be  taken  down.  Mr. 
Allen  believes  that  there  are  many  points  in 
favor  of  center-of-the-street  illumination,  and 
as  soon  as  he  has  completed  other  lighting 
experiments  will  recommend  to  the  com- 
missioners that  that  method  of  street  light- 
ing be  adopted  along  many  of  the  city's  thor- 
oughfares. 

Better  Street  Lighting    Fever    Breaks  Out  in 
Texas 

El  Paso  Citizens  Think  Goose  Necks 
Preferable   to    Plain    Lamp-Posts. 
Says  the  Herald : 

El  Paso  should  not  halt  in  extending  the 
attractive  street  lighting  system  already 
started  on  principal  streets.  The  contrast 
between  streets  provided  with  the  gooseneck 
lamps,  and  adjacent  streets  not  so  provided, 
is  striking  enough  to  impress  every  visitor 
and  ought  to  appeal  to  property  owners  and 
merchants. 

Buffalo  Shows  Signs  of  Waking  Up 

Comptroller  Zimmerman  Makes  a  Move 
Toward  Inve.stigating  the  Subject 
OF  Electric  Light,  While  Busi- 
ness Organizations  Claim  City 
Has  Cheap  Electricity. 

Buffalo  has  been  enjoying  a  reform 
city  government  for  a  number  of  years, 
during  which  time  considerable  has  been 
heard  in  regard  to  its  public  lighting. 
Meanwhile,  it  has  continued  to  grope 
along  in  the  same  old  ruts.  There  are 
signs  of  waking,  however,  as  shown  by 
the  following  items  in  the  News: 

Two  items  in  the  estimates  which  were 
put  in  by  Comptroller  George  C.  Zimmer- 
niann  at  his  own  volition  have  survived 
thus  far  the  pruning  of  the  Aldermen.  One 
is  $10,000  for  the  purpose  of  investigating  the 
subject  of  electric  lighting  and  its  cost  in 
this  city  as  compared  with  other  places,  look- 
ing toward  the  proposition  of  a  municipal 
lighting  plant.  The  other  is  an  item  of 
$20,000  for  the  purpose  of  establishing  a 
m.unicipal  lighting  plant  by  taking  possession 
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of  the  electric  conduits  established  by  electric 
concerns  one-half  of  which  conduits  were 
assigned  to  the  city  in  consideration  of  the 
franchise  to  lay  the  conduit  systems. 

The  business  organizations  that  are  behind 
the  movement  to  advertise  Buffalo's  advan- 
tages to  the  rest  of  the  country  have  been 
supplied  with  a  wealth  of  material  during 
the  past  week,  in  the  form  of  the  lighting 
rate  comparisons  which  have  been  made  pub- 
lic by  the  Buffalo  General  Electric  Company. 
These  comparisons  seem  to  refute  the  con- 
tention which  has  been  made  from  time  to 
time  that  the  local  rates  are  higher  than 
those  prevailing  in  other  cities  of  the  same 
class. 

The  company  has  reproduced  the^  rate 
schedules  of  fifteen  of  the  largest  cities  in 
the  United  States,  and  by  a  series  of  com- 
parisons, has  demonstrated  that  the  rates 
charged  elsewhere  for  residence  and  commer- 
cial lighting  are  from  ii  to  135  per  cent, 
higher  than  those  prevailing  here. 

Philadelphia  Continues  to  Agitate  the  Subject 
of    Better  Street   Lighting 

Experiments  and  New  Plans  Continue 
TO  Flourish. 
From  all  indications  the  movement  for 
spectacular  lighting  in  Philadelphia  will 
continue  until  the  whole  city  and  sub- 
urbs are  one  blaze  of  glory.  The  matter 
has  assumed  such  large  proportions  that 
it  will  require  more  than  a  passing  note 
to  do  it  justice.  A  more  complete  an- 
alysis will  be  made  in  a  later  issue. 

Everybody    in    Seattle  Wants  Cluster  Lamps, 
But  City  Plant  Has  Limits 

City     Council     Proposes    to     Employ 
Lighting  Expert. 

The  city  fathers  of  Seattle  have  gotten 
themselves  into  trouble.  Decorative  clus- 
ter lamp  posts  have  been  installed  in  cer- 
tain sections  of  the  city,  and  now,  as 
might  be  expected,  every  citizen  is  cry- 
ing for  the  same  sort  of  installation  on 
his  own  street.  Like  generous  parents, 
they  would  like  to  satisfy  all  the  boys, 
but  there  is  a  limit  to  their  means.  The 
Post-Intelligenccr  thus  describes  the  sit- 
uation : 

A  petition  for  the  installation  of  a  system 
of  cluster  lights  on  Broadway  and  North 
Broadway  brought  forth  the  announcement 
from  the  committee   that  a  stop   should  be 


put  to  the  cluster  light  craze.  Chairman  W. 
M.  Hines  said  that  Seattle  was  going  cluster- 
light  mad  and  the  city  should  take  steps  to 
conserve  its  electrical  power  for  legitimate 
uses  on  streets. 

"  Every  suburb  in  town  seems  to  be  after 
cluster  lights,"  said  Mr.  Hines.  "  We  get 
and  grant  petitions  innumerable  for  the  in- 
stallation of  arc  lights  or  common  street  in- 
candescents  which  are  really  needed,  and 
we  can't  install  them  for  some  reason  or 
other.  There  is  no  use  of  putting  cluster 
lights  on  any  but  the  central  business  streets, 
and  a'  halt  must  be  called  at  once." 

City  Electrician  Howard  Joslyn  stated  that 
a  block  of  cluster  lights  burns  between  five 
and  six  times  as  much  current  as  an  arc.  In 
addition  to  this,  the  city's  share  of  the  cost 
of  installation  was  pointed  out  as  an  argu- 
ment against  wholesale  extension  of  the 
system. 

Missourians  Want  to  be  Shown  in   Regard  ta 
Street  Lighting 

Citizens'  Committee  from  St.  Louis 
Visits  Toledo,  Ohio,  to  Investigate 
Methods  L'Sed  There. 

St.  Louis  has  a  Downtown  Lighting 
Association,  organized  for  the  purpose  of 
securing  the  best  possible  illumination 
for  the  downtown  business  district  of  the 
city.  A  committee  of  this  Association, 
in  conjunction  with  representatives  of 
the  Board  of  Public  Improvements,  re- 
cently took  a  trip  to  Toledo,  in  order  ta 
investigate  the  lighting  system  there,  par- 
ticularly the  use  of  the  magnetite  arc 
lamp.  According  to  reports  it  was  found 
that  these  lamps  had  been  entirely  suc- 
cessful, and  somewhat  cheaper  than  the 
old  style  arc  lamps  at  present  in  use  in  St. 
Louis.  The  system  is  maintained  jointly 
by  the  city  and  the  residents  of  the  sec- 
tions where  it  is  installed. 

Springfield,   Mo.,  to  Light  Up  and  Keep 
Lighted    Up 

Commercial  Club  Makes  Contract 
with  the  Traction  Company  for  a 
System  of  Spectacular  Lighting. 

According  to  the  Republican,  the  instal- 
lation will  consist  of  a  number  of  bracket 
lights,  and  seven  festoons  of  incandescent 
lamps,  one  to  each  of  the  seven  blocks  of 
the  section  selected,  hung  across  the 
street.  The  city  lamps  will  be  continued 
as  part  of  the  system. 
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From   Our   London  Correspondent 

The  price  of  gas  in  Great  Britain  is  al- 
most universally  lower  than  in  America. 
The  cheapest  gas  supplied  by  any  munic- 
ipal gas  undertaking  is  at  Widnes,  in  Lan- 
cashire, averaging  30  cents  per  1000  cu. 
ft.  At  Sheffield,  gas  is  sold  by  a  com- 
pany at  prices  ranging  from  24  to  37 
cents;  quite  recently  the  engineer  and 
manager,  Mr.  J.  W.  Morrison,  stated  that 
the  increase  in  output  in  the  past  four 
years  had  been  22.50  per  cent.,  due,  of 
course,  to  the  extraordinarily  low  price. 
The  population  of  the  district  supplied  is 
about  460,000,  and  no  less  than  93,676 
meters  are  in  use;  of  this  number  30,069 
are  two-light  and  42,000  three-light,  so 
that  the  price  shows  conclusively  that  gas 
is  much  valued  by  small  consumers.  The 
question  is  often  asked,  "  How  is  it  that 
Sheffield  can  sell  gas  at  so  low  a  price  ?  " 
Well,  several  reasons  can  be  given:  The 
capital  account  is  very  low,  the  company 
having  no  "  dead  "  or  unproductive  cap- 
ital. The  buying  and  selling  of  all  mate- 
rials are  controlled  by  the  chairman  and 
the  managing  director,  both  long-headed 
men  of  business.  The  works  are  situated 
within  a  short  distance  of  the  coal  fields. 
Coal  is  purchased  as  near  as  possible, 
freight  and  transport  are  therefore  low. 
The  staple  trade  of  Sheffield  is  hardware, 
and  coke  finds  a  ready  sale  "  at  home." 
The  company  were  pioneers  in  the  main- 
tenance of  incandescent  burners.  They 
maintain  burners  at  a  charge  of  6  cents  a 
month ;  for  this  they  provide  new  mantles, 
chimneys  and  rods,  clean  all  inside  fittings 
and  the  outside  of  lamp  globes,  and  attend 
to  the  burners  every  fortnight.  The  staff 
who  operate  this  work  consists  of  one 
foreman  and  33  men;  they  have  just  about 
30,000  burners  under  their  charge.  In  or- 
der to  increase  consumption  two  canvas- 


sers, or  as  you  would  call  them,  solicitors, 
are  told  off  to  secure  orders  for  incandes- 
cent burners  and  lamps,  giving  estimates 
for  the  better  lighting  of  shops,  etc. ;  no 
free  fittings  are  supplied,  and  cost  price 
is  generally  charged,  the  executive  being 
of  opinion  that  if  a  thing  is  worth  having 
it  is  worth  paying  for.  Lectures  and 
demonstrations  are  given  during  the 
autumn  and  winter  evenings,  which  are 
largely  attended  and  much  appreciated  by 
consumers ;  an  immense  amount  of  trouble 
is  taken  to  explain  to  both  workmen  and 
consumers  the  practical  construction  and 
use  of  the  Bunsen  burner,  incandescent, 
vertical  and  inverted  burners,  gas  fires, 
stoves,  methods  to  be  adopted  to  insure, 
efficient  ventilation,  and  the  construction 
and  use  of  all  modern  gas-consuming  ap- 
paratus. These,  then,  are  the  means  that 
have  enabled  the  Sheffield  Gas  Company 
to  sell  the  cheapest  gas  in  Great  Britain. 

Railway  companies  are  rapidly  going 
back  to  the  lighting  of  their  carriages 
with  gas;  to  this  end  both  upright  and  in- 
verted burners  are  being  installed.  The 
writer  travels  daily  on  one  of  the  South- 
western suburban  lines,  the  carriages  of 
which  are  brilliantly  illuminated  by  means 
of  a  specially  inverted  incandescent 
burner.  The  mantle  would  measure  about 
y^,  in.  in  diameter,  and  ^  in.  in  depth;  a 
pilot  burner  is  left  alight,  the  flame  being 
almost  invisible. 

Quite  recently  some  experiments  were 
conducted  on  the  Isle  of  Wight  Central 
Railway,  one  of  the  smallest  concerns  in 
the  kingdom,  with  coal  gas  for  lighting 
their  carriages.  The  gas  was  supplied  by 
the  local  gas  company  at  a  charge  of  92 
cents  per  1000  cu.  ft. ;  the  gas  was  com- 
pressed into  a  series  of  five  cylinders,  each 
measuring  9  ft.  long  by  20  in.  in  diameter, 
to  a  pressure  of  150  lb.  on  the  square  inch. 
Ordinary  regulators  and  fittings  are  used 
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ST.   SEPULCHRE  CHURCH,    HOLBORX,   l.uMniX.  l.u.HIKli    WITH    INCANDESCENT   GAS    BURNERS. 

throughout,  and  small  upright  incandes-  it  has  for  many  generations  been  one  of 
cent  burners  and  mantles.  The  pressure  the  landmarks  of  the  city ;  when  Newgate 
at  which  the  gas  is  supplied  is  from  i 'a  was  the  City  Jail,  prisoners  condemned  to 
to  2  in.  The  illuminating  value  of  each  death  were  hung  on  a  scaffold  erected  out- 
burner  is  stated  to  be  equal  to  25  candles.  side  Newgate,  and  the  bells  of  St.  Sepul- 
Tests  were  made  with  four  carriages  run-  chre  were  tolled.  This  practice  was  con- 
ning continuously  for  sixteen  days  with  tinued  after  hanging  in  public  was  abol- 
the  following  results :  ished.  the  demise  of  the  poor  criminal  be- 

„            .      ^„                                        -„  ing  made  known  also  by  the  hoisting  of  a 

Burners  in  use 19  ,,,n                                             ri           • 

Mantles   renewed 4  black  flag  above  the  gates  of  the  prison, — 

i^^tnV'^^niih-agV'T.V '.!!!!".!!!!'.!!'.!  !i\:i.".r»  but  now  vons  avons  changec   tout   cela; 

Average  hours  i)nrninf; 4.r,  ^i-,^    old    prison    has    been    razed    to    the 

•Gas    consumed {.lioo  cu.  ft.  ,       '  ,   .      .         ,            ,         .          ^  ,.         , 

Cost  of  gas $2.04  ground  and  m  its  place  the  citv  of  London 

Consumption  per  burner  per  hour...    1.63  cu.  ft.  j^^^  erected  a  handsome  building  in  which 

The  experiment  would  appear  to  be  all  criminal  cases  are  tried,  and  although 
highly  satisfactory.  Possibly  the  mantle  there  are  many  cells  built  upon  the  most 
•consumption  might  be  lessened,  but  the  approved  system,  prisoners  are  no  longer 
roadbed  of  this  small  railway  leaves  much  detained  except  during  the  trial,  and  then, 
to  be  desired,  and  consequently  breakages  except  in  most  exceptional  cases,  they  are 
of  mantles  is  due  to  abnormal  vibration.  removed  each  night  to  one  of  His  Ma- 
Through  the  courtesy  of  Messrs.  Geo.  jesty's  jails  outside  the  precincts  of  the 
Bray  &  Co.,  we  are  able  to  give  a  repro-  city  of  London.  Perhaps  we  shall  be  par- 
■duction  of  a  famous  London  church,  St.  doned  this  slight  "  divarsation,"  as  the 
Sepulchre,    Holborn,    lighted   with   incan-  Irishman  would  say. 

■descent  gas  burners.  The  architect  of  By-the  bye,  these  City  Criminal  Courts 
this  church  was  Sir  Christopher  Wrenn  ;kiij,.are    lighted    by    electricity    with    Moore 
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tubes  laid  upon  the  upper  sides  of  the 
cornices  in  the  courts,  halls,  etc. ;  the 
source  of  light  is  quite  invisible,  the  light 
being  thrown  up  on  the  roof.  Doubts  are 
expressed  as  to  the  ultimate  success  of  the 
system,  in  the  courts  particularly,  which 
are  crowded,  the  heat  evolved  from  the 
motley  gathering  naturally  ascends,  and  as 
a  consequence  dust  and  moisture  are  free- 
ly deposited  upon  the  exposed  surface  of 
the  tubes.  We  hear  also  that  keeping 
them  clean  will  be  a  difficult  matter.  In 
order  to  provide  against  any  failure  of  the 
electric  light  an  elaborate  system  of  gas 
lighting  is  installed;  brackets  with  a  pilot 
and  full  supply  of  gas  are  fitted  through- 
out the  huge  pile  of  buildings ;  the  pilot 
lights  are  always  burning,  and  sections  of 
burners  are  controlled  by  special  taps  on 
the  full  supply  service,  so  that  at  a  mo- 
ment's notice  the  burners  can  be  lighted 
up.  We  believe  that  the  architect  in  plan- 
ning this  installation  has  not  attempted  to 
make  the  lighting  competitive  with  the 
electric  light,  but  sufficient  to  prevent  a 
panic  should  failure  of  the  sister  luminant 
take  place. 

Those  interested  in  the  education  of  gas 
engineers,  and  the  advancement  of  the 
science  of  gas  manufacture  and  its  uses 
as  an  illuminant  will,  we  are  sure,  be  glad 
to  know  that  since  our  last  letter  the 
money  received  or  promised  for  the  Chair 
of  Gas  Engineering  at  the  Leeds  Univer- 
sity has  been  $43,000,  leaving  $4800  to  be 
collected ;  there  is  no  doubt  that  the  full 
sum  will  be  forthcoming.  It  will,  we  sup- 
pose, be  possible  for  a  student  to  take  his 
B.  Sc.  in  gas  engineering,  etc.  In  this 
educational  movement  we  think  that  the 
Britisher,  slow-going  though  he  may  be, 
will  score  one  against  his  cousins  across 
the  "  silver  streak." 

C.  W.  Hastings. 

London^  April,  1909. 

From  Our  Berlin  Correspondent 

Unusual  interest  in  the  incandescent 
mantle  industry  has  been  caused  by  the 
remarkable  rise  on  the  Berlin  Bourse  of 
the  shares  of  the  Auer  Company.  At  the 
time  I  am  writing  this  they  have  reached 
over  500.  At  one  time,  however,  their 
value  was  1000.  A  large  number  among 
the   gas   interests    at   that   time   were   in 


transports  of  joy,  and  many  new  compet- 
ing companies  were  established,  most  of 
which  have  since  become  bankrupt.  The 
good  showing  of  the  Auer  Company  at 
the  present  time  is  hardly  likely  to  induce 
capital  to  be  invested  in  similar  ventures. 
I  believe  the  present  excellent  condition 
of  our  largest  company  is  due  to  nothing 
but  sound,  natural  development.  It  must 
not  be  forgotten  that  this  company  is  no 
longer  confined  to  the  incandescent  man- 
tle industry,  but  have  extended  their  busi- 
ness by  the  addition  of  an  electric  depart- 
ment. This  latter  has  passed  the  experi- 
mental stage,  and  is  working  side  by  side 
with  the  gas  department  with  equal  suc- 
cess. During  the  past  year  the  profit  in 
the  electrical  branch  was  double  that  of 
the  preceding  year,  making  possible  a 
dividend  of  35  per  cent. 

A  consideration  of  the  other  German 
firms  in  this  line  presents  quite  a  different 
aspect.  During  the  past  year  Germany 
has  suffered  a  general  economic  depres- 
sion, affecting  all  industries,  not  except- 
ing the  lighting  industries;  the  exception- 
al success  of  the  single  firm,  which  was 
fortunate  enough  to  come  into  the  market 
with  a  new  article,  for  which  there  was  a 
great  demand,  does  not  disapprove  the 
general  fact.  The  year  1908  was  by  no 
means  a  good  one  in  the  incandescent 
mantle  industry,  but  from  reports  which 
have  reached  the  writer  from  all  sections, 
the  conditions  for  the  first  quarter  of  this 
year  are  much  better,  and  there  is  greater 
hope  for  better  times  now  than  there  was 
a  year  ago.  The  stagnation  still  existing 
in  the  lighting  industries  may  be  explained 
by  the  uncertain  feeling  aroused  in  regard 
to  the  proposed  action  of  the  government 
to  tax  light.  This  proposition  was  dis- 
cussed in  my  last  letter.  So  long  as  such 
a  Damocles'  sword  hangs  over  the  indus- 
try, no  great  development  is  possible. 

It  may  not  be  generally  known  that  the 
majority  of  German  lamp  manufacturers 
and  dealers  about  15  months  ago  estab- 
lished an  association  to  promote  their  mu- 
tual interests.  Even  this  short  period 
shows  that  their  efforts  have  been  suc- 
cessful. After  long  and  somewhat  spirit- 
ed contests  with  certain  syndicates  the  as- 
sociation succeeded  in  fixing  standard 
prices,  varying  with  the  quantities  sold. 
This    arrangement   has   proved   beneficial 
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not  only  to  their  own  interests,  but  to  the 
glass  industry  concerned  with  lighting 
glassware,  the  small  factories,  and  partic- 
ularly the  retailers.  The  association  has 
great  power,  but  has  thus  far  not  in  any 
way  abused  it  in  order  to  secure  unusual- 
ly favorable  conditions.  It  is  the  duty  of 
the  members  not  to  buy  from  outsiders. 
The  association  covers  the  whole  of  the 
German  Empire,  and  includes  at  present 
66  of  the  largest  lamp  manufacturers. 

There  is  one  general  meeting  each 
year,  besides  smaller  meetings.  Combi- 
nation in  business  is  a  source  of  power 
and  economy.  Each  industry  and  com- 
mercial development  demands  more  or 
less  concentration  in  all  fields  of  human 
activity.  Where  formerly  there  was  ruin- 
ous competition,  there  is  now  mutually  ad- 
vantageous co-operation. 

Considering  the  advantages  of  co-opera- 
tion in  this  as  well  as  other  industries, 
a  number  of  firms  handling  electrical  spe- 
cialties propose  to  establish  an  exhibition 
of  their  products  at  the  world  famous 
Leipzig  fair  the  coming  autumn.  They  pur- 
pose to  show  the  novelties  and  improve- 
ments in  the  electrical  field  by  actual 
demonstration  to  the  international  gather- 
ing of  buyers  and  interested  parties  who 
gather  twice  a  year,  at  Easter  and  in  the 
fall,  at  this  famous  exposition.  The  ex- 
hibitors will  profit  by  the  enormous  num- 
ber of  buyers  who  come  from  far  beyond 
the  German  borders.  Last  year  each  fair 
was  attended  by  1300  local  firms  and  210 
foreign.  This  number  should  be  increased 
by  the  addition  of  the  electrical  exhibi- 
tors. By  such  a  collective  exhibit  the 
manufacturers  will  effect  a  saving  for 
rent,  attendance,  advertisements,  etc.,  over 
the  method  of  showing  in  separate  build- 
ings in  the  city,  as  heretofore.  Such  an 
exhil)ition  will,  therefore,  prove  profitable 
to  all  participating,  as  well  as  an  addition- 
al attraction  to  sight-seers. 

Max  a.  R.  Brunner. 
Berlin,  April,   1909. 

From  Our  Baltimore  Correspon- 
dent 

The  public,  self-thinking  and  uncon- 
trolled, is  at  all  times  ready  to  grasp  at 
a  change  of  venue  from  what  has  been,  to 
that  which  still  remains  in  doubt,  and  de- 
mands a  variance  of  both  necessities  and 


luxuries.  That  "  variety  is  the  spice  of 
life"  is  surely  true;  man  cannot  exist 
working  and  living  along  the  same  daily 
lines,  which  at  length  must  grow  monot- 
onous and  tiresome.  As  the  styles  change 
from  fall  to  spring,  bringing  new  sugges- 
tions, so  do  also  the  merchants  themselves 
see  the  necessity  of  a  change  in  appoint- 
ments in  their  shops,  be  it  either  exterior 
or  interior;  and  it  is  these  transforma- 
tions and  rehabilitations  that  at  once 
magnetize  the  prospective  purchaser. 

The   vast   commercial   advantages    that 
are  to  be  gained  by  advertising  through 
the  liberal  use  of  modern  luminants  are 
too  well  knov/n  to  need  further. comment: 
however,    the    many   methods    in    use    by 
which   success   can  be   thus   attained   are 
both    instructive    and    interesting.      With 
the   practical   plans   in   the   possession   of 
our  lighting  engineers  there   is  no  justi- 
fiable excuse  for  inadequate  illumination. 
The  community  at  large  require  at  all 
times  ample  light.    In  the  stores  they  need 
it   to   properly  make   their   purchases;    in 
the    restaurant,    by    stimulating    cheerful- 
ness, it  aids  digestion ;   in  the  office  they 
require    it   to   perform   their   daily   tasks ; 
in   the   home  it  is  particularly  desired  to 
ease  the  mind  after  a  hard  day's  work ;  in 
the  club  it  promotes  good  fellowship.     Jt 
is   this   valuable   adjunct   that   has   madt 
so   many  stores   in   Baltimore   successful. 
and   there  exists  a  keen   rivalry  between 
the    storekeepers    to    see   which   will    sur- 
pass  in   brilliant   illumination ;   no   money 
is  spared  to  make  the  lighting  of  the  win- 
dows and  stores  stand  out  in  impressive 
elegance.     Various  methods  are  adopted, 
some  along  scientific  lines,  others  the  re- 
sult of  mere  business  judgment,  and  oth- 
ers with  strict  regard  to  economy  and  ef- 
ficiency.    All  agree,  however,   that  sales- 
manship,   decorations,    etc.,    are    insignifi- 
cant as  compared  with  adequate  lighting, 
and  with  this  fact  in  mind  have  expended 
thousands  of  dollars  to  create  that  con- 
fidence in  the  minds  of  the  public  which 
is   inspired  by  the  frankness   which   light 
proclaims. 

An  attractive  scheme  of  exterior  light- 
ing has  been  installed  on  the  large  five 
story  building  occupied  by  "  The  Hub," 
a  department  store  situated  at  the  inter- 
section of  two  of  the  most  prominent 
thoroughfares ;  the  entire  building  is  out- 
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lined  with  small  incandescent  lamps,  the 
long  arches  of  the  windows  adding  grace 
and  harmony  to  the  straight  lines  of  lights 
arranged  along  the  cornice,  and  all  pre- 
senting a  most  pleasing  and  unique  ap- 
pearance. The  interior  as  well  has  been 
liberally  lighted  by  arc  lamps  with  metal 
diffusers ;  the  windows  are  equipped  with 
concealed  reflectors,  which  with  the  aid  of 
a  bright  background  are  most  satisfac- 
tory. The  success  of  this  store  is  shown 
by  the  fact  that  contracts  have  been 
awarded  and  work  begun  on  a  large  addi- 
tion to  take  care  of  the  increased  busi- 
ness. More  light  has  always  been  their 
aim,  and  success  has  necessarily  followed. 

Other  merchants  are  equally  enthusias- 
tic in  their  praises  for  Nernst  lamps,  the 
most  prominent  of  which  is  the  new  store 
of  the  Walk-Over  Shoe  Company,  recently 
opened,  where  both  the  store  and  windows 
are  lighted  by  these  lamps.  The  result 
has  elicited  much  favorable  comment. 

It  would  be  impossible  to  estimate  the 
number  of  stores  that  are  now  lighted 
with  timgsten  lamps,  so  many  having 
adopted  this  new  luminant.  Gas  lighting 
has  also  come  into  prominence  in  a  num- 
ber of  cases  of  long-hour  users  of  light, 
who  have  substituted  the  modern  gas  arc 
for  the  electric  light  from  economical 
motives. 

An  interesting  test  will  soon  be  made 
by  the  Lighting  Department  of  the  new 
inverted  gas  lamp  for  street  lighting. 
Arrangements  have  been  made  by  which 
a  number  of  these  new  units  will  be 
placed  in  temporary  service  so  that  their 
efificiency  may  be  thoroughly  tested,  with 
the  intention  of  ultimately  adopting  and 
purchasing  the  equipment  provided  the 
experiment  is  found  satisfactory  after  in- 
vestigation by  the  department.  The  lamps, 
which  are  of  a  German  type,  have  been 
tested  in  Boston  and  found  satisfactory. 

It  might  seem  strange  to  know  that  a 
city  of  this  size  should  still  have  naphtha 
lamps  in  use,  but  the  Superintendent  of 
Lamps  and  Lighting  has  instructed  the 
lighting  company  to  make  an  inspection 
of  the  district  where  naphtha  lamps  are  in 
use  and  report  to  him  the  cost  of  having 
all  such  lamps  replaced  by  incandescent 
gas  lamps.  This  will  mean  a  saving  to  the 
municipality  of  approximately  $10,000  an- 
nually.     There    are    at    the    present    time 


about  1000  naphtha  lamps  in  service,  each 
costing  the  city  about  $25.  If  gas  lamps 
are  installed  there  will  be  a  saving  of  $8 
per  lamp.  The  rapid  extension  of  the 
mains  of  the  gas  company  makes  possible 
the  installation  of  gas  lamps  where  for- 
merly only  naphtha  could  be  used. 

The  recent  storm  of  March  3  and  4 
demoralized  the  entire  overhead  lighting 
service  of  the  city,  and  as  a  result  the 
streets  and  houses  were  in  darkness  for 
several  days,  so  far  as  electricity  was  con- 
cerned. This  recalled  conditions  that  ex- 
isted fifty  or  a  hundred  years  ago;  oil 
lamps  were  brought  into  service,  and  in 
some  cases  candles  were  the  only  lumi- 
nants.  The  darkness  of  the  streets,  com- 
bined with  the  conglomeration  of  falling 
wires,  made  travel  at  night  extremely  dan- 
gerous. Many  stores  without  gas  found 
it  impossible  to  do  business;  places  of 
amusement  barred  their  doors,  and  the 
public  resigned  itself  to  a  siege  of  indefi- 
nite length.  When  the  current  was  again 
placed  in  service  the  glories  of  illumina- 
tion were  more  forcefully  appreciated. 
Sydney  C.  Blumenthal. 

April,  1909. 

From  Our  Readers 

March  16,  1909. 
To  the  Editor  of  The  Illuminating  En- 
gineer, New  York: 

My  Dear  Sir : — In  reference  to  the  new 
high  efficiency  incandescent  lamps,  last 
year's  progress  was  marked  and  gratify- 
ing. 

They  are  found  everywhere  and  are 
most  prominent  in  show  window  and  in- 
terior illumination. 

Of  an  installation  of  between  sixty  and 
sixty-five  million  incandescent  lamps,  six 
million  were  of  the  tungsten  type,  of 
which  probably  five  million  were  made  in 
this  country.  In  addition  to  this  num- 
ber, about  one  million  American  made 
tungsten  lamps  were  used. 

Increased  volume  of  light,  rather  than 
reduced  consumption  of  current,  seems 
the  present  tendency.  This  frequently 
passes  beyond  the  limits  of  attractiveness, 
and  may  even  reach  a  degree  trying  upon 
the  eyes.  These  newer  efficiencies  make 
light  so  cheap  that  excessive — as  well  as 
deficient — illumination  may  be  a  future 
problem  in  illuminating  engineering. 
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General  agreement  concerning  the  im- 
mediate effect  of  these  lamps  does  not  ex- 
ist. This  is  not  equally  true  of  their 
prospective  effect.  It  must  be  admitted 
anything  which  cheapens  good  illumina- 
tion will  greatly  extend  its  field  of  use- 
fulness and  add  to  the  prosperity  of  the 
industry. 

The  smaller  units,  now  made  to  burn  in 
any  position,  are  most  acceptable;  they 
meet  the  larger  wants  of  the  consumers. 
Physically  the  size  of  the  standard  lamp 
of  1 6  candles  consuming  50  watts,  they 
give  25  per  cent,  more  light  and  consume 
half  the  current. 

Were  this  ratio  to  hold  throughout  the 
available  sizes  of  tungsten  lamps,  the 
practical  effect  would  be  more  light  and 
a  reduction  in  the  cost  of  current  which 
no  company  could  afford  to  make  and  re- 
main solvent.  Thus,  in  effect,  the  15 
cent  rate  becomes  7^  cents;  the  12  cent 


rate  6  cents,  and  the  10  cent  rate  5  cents 
a  kilowatt  hour. 

The  public  has  received  these  new 
lamps  as  would  be  expected  of  a  new  and 
great  improvement,  which  so  materially 
contributes  in  convenience,  pleasure  and 
health.  They  know  that  some  defects  are 
inherent  to  a  thing  so  new;  that  they 
have  been  or  will  be  lessened,  or  elimi- 
nated, with  surprising  rapidity.  That  is 
the  well  known  history  of  the  electrical 
industry. 

Each  new  illuminant  added  to  those 
available  for  public  use  is  an  increasing 
reason  for  the  continued  existence, 
growth  and  prosperity  of  our  newest  pro- 
fession— illuminating  engineering.  Each 
broadens  the  field  of  service  and  makes 
experience  and  advice  more  valuable  and 
necessary.  Truly  yours, 

Arthur  Williams. 


Chromatic  Aberration  of  the  Eye 

We  see  because  of  the  images  that  are 
formed  on  our  retinas,  but  for  every  ob- 
ject at  which  we  look  there  are  several 
images  formed  on  the  retina,  only  three  of 
which  have  any  appreciable  effect,  and 
these  are  the  images  formed  by  yellow, 
red  and  violet,  or  blue-violet  light.  Of  all 
these,  the  retina  is  most  sensitive  by  far 
to  the  yellow,  with  the  result  that  we  fail 
to  see  either  the  red  or  the  violet  images 
under  ordinary  circumstances,  but  if  we 
can  cut  out  the  yellow  light  and  have  only 
the  red  and  the  violet  coming  into  the  eye, 
then  it  is  possible,  where  the  object  looked 
at  is  bright,  to  see  two  images  of  the  same, 
one  in  red  and  the  other  in  the  violet. 
This  can  be  done  by  using  what  is  known 
as  cobalt-blue  glass,  a  glass  which  is  of  a 
violet-blue  color,  and  which  yet  permits 
both  red  and  violet  light  to  pass,  cutting 
off  all  others.  If  we  look  at  a  light  placed 
behind  glass  of  this  kind  it  is  possible  by 
experimenting  with  various  lenses  to  see 
this  light  with  a  red  border  quite  wide,  or 
to  see  it  with  a  blue  border ;  and  by  not- 
ing the  width  of  that  border,  and  by  mak- 
ing calculations  which  take  into  consider- 


ation the  refraction  of  the  eye  under  test 
and  the  kind  and  power  of  lens  used,  it 
is  possible  to  estimate  in  dioptres  just 
what  the  chromatic  aberration  of  the  eye 
is.  Usually  it  will  figure  out  between  ^ 
and  ^  dioptres. — From  The  Optical  loiir- 
nal,  Nezv  York. 

A  Pin-Hole  Experiment 

By  getting  under  a  bright  light  most  of 
us  can  cause  the  pupils  of  the  eyes  to  be- 
come so  small  that  they  act  as  pin-holes. 
Suppose  we  put  our  eyes  out  of  focus  two 
or  three  dioptres  by  putting  in  front  of 
them  the  proper  plus  lenses,  or  we  may 
be  presbyopes  when  the  plus  glasses  will 
not  be  necessary ;  then  by  taking  a  news- 
])aper  out  in  the  sunlight  and  facing  in  the 
direction  of  the  sun,  though  not  looking 
directly  at  it,  we  will  find  that  we  can 
read  the  paper  without  any  great  trouble. 
This  is  due  to  the  fact  that  we  have  made 
pin-holes  of  our  pupils,  and  hence,  though 
we  do  not  see  through  them  as  well  as 
we  do  with  the  eyes  in  focus  and  the  pu- 
pils of  full  size,  still  we  can  see  the  print 
well  enough  to  read  it. — From  The  Opti- 
cal loiirnal,  New  York. 
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The  Passing  of  the  Drummer 


The  writer  who  had  a  fancy  for  histori- 
cal subjects  could  find  a  wealth  of  ma- 
terial, brilliant  in  local  color  and  throb- 
bing with  human  interest,  in  the  various 
types  of  men  and  occupations  that  have 
come  and  gone  during  the  different 
periods  of  our  national  development. 
Changes  in  the  physical  condition  of  the 
country  have  had  their  counterpart  in  the 
occupations  and  social  types  of  the  inhabi- 
tants. The  itinerant  tinker  in  New  Eng- 
land, the  old-time  darkey  of  the  South, 
the  gold  miner  of  California,  the  cowboy 
of  the  plains,  are  personifications  of  phys- 
ical conditions  that  have  come  and  gone 
in  the  evolution  of  our  enormous  natural 
resources  and  heterogeneous  population. 

Commercial  methods  of  to-day  are  as 
different  in  magnitude  and  detail  from 
those  that  existed  a  century  ago  as  is 
the  Western  farm  with  its  1000  acre 
fields  from  the  rocky  hillside  plots  which 
the  New  Englander  tilled  in  the  days  of 
our  grandfathers.  The  "  pack  peddler," 
with  his  store  of  merchandise  on  his  back, 
was  a  recognized  mercantile  institution 
less  than  a  half  a  century  ago ;  and  the  tin 
peddler,  who  went  his  rounds  in  a  more 
elegant  and  dignified  manner,  with  horse 
and  wagon,  gathering  up  rags  and  old 
iron  in  exchange  for  pots  and  pans,  is  not 
yet  entirely  extinct,  although  his  race  is 
nearly  run. 

An  occupation  was  developed  about  two 
generations  ago  which  produced  as  dis- 
tinct and  as  well  recognized  a  type  of 
character  as  the  abolitionist  or  the  South- 
ern planter.  This  character  was  given 
the     metaphorical     title     of     "  drummer." 


Just  how  this  appellation  arose  it  is  im- 
possible to  say;  doubtless,  however,  it  was 
the  invention  of  some  one  of  the  class  to 
whom  it  was  applied.  This  species  of  the 
genus  homo  has  been  a  source  of  in- 
numerable jokes,  and  has  figured  in  the 
literature  and  the  drama  of  its  time.  Like 
Uncle  Sam  and  John  Bull,  it  became  so 
generally  recognized  as  to  acquire  a  per- 
sonality portrayable  by  a  common  por- 
trait. The  essentials  of  this  delineation 
wore  a  strong,  but  bold  and  somewhat 
vulgar  face,  the  inevitable  sonorous  plaid 
suit,  hat  tilted  to  one  side,  and  an  air  of 
good  natured  swagger.  The  hand  satchel, 
or  sample  case,  was  the  badge  of  his  pro- 
fession. 

The  requirements  of  this  calling  were 
by  no  means  small  or  common.  The 
drummer  was  comedian,  gamester,  novel- 
ist, reconteur,  salesman  and  all  around 
good  fellow.  He  had  to  be  possessed  of 
a  ready  wit  at  all  times ;  to  be  able  to 
argue,  even  on  politics  or  religion,  with- 
out giving  offense ;  to  tell  a  bigger  lie  or 
a  viler  story  than  the  most  vulgar  vil- 
lager; to  fondle  babies,  and  be  gallant  to 
the  ladies;  to  show  an  intelligent  interest 
in  every  man's  particular  "  shop  " ;  to  be 
germ  and  bug  proof,  and  have  the  diges- 
tion of  an  ostrich ;  and  withal  be  able  to 
send  in  goodly  sized  orders  to  his 
"  house."  That  such  requirements  did  not 
produce  Chesterfieldian  manners,  nor  de- 
velop a  high  grade  of  the  "  psychology  of 
salesmanship,"  goes  without  saying.  Vul- 
garity often  passed  for  wit — as  it  does  oc- 
casionally in  Shakespeare's  writings — and 
bluff  and  bluster  for  argument  and  fact. 
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But  like  the  cowpuncher  and  the  gold 
seeker,  the  character  was  not  without  its 
virtues  and  its  romantic  side,  and  its  pass- 
ing leaves^  a  void  in  our  picturesque 
American  products  that  will  never  be 
wholly  filled.  Tales  of  the  drummer  will 
long  continue  to  stir  the  imagination  of 
the  present  generation,  like  memories  of 
the  "  original  minstrels  "  and  the  travel- 
ing troupes  of  barnstormers. 

But  times  change,  and  with  them  man- 
nersy  customs  and  laws.  The  drummer  is 
a  thing  of  the  past,  although  to  memory 
dear.  Methods  of  selling  have  been 
changed  as  radically  as  methods  of  manu- 
facture. Both  have  ceased  to  be  trades 
and  become  sciences.  Graces,  or  .  dis- 
graces, of  accomplishment  are  no  longer 
thought  to  be  essential  qualifications  for 
the  commercial  representative.  Knowl- 
edge in  its  broad  sense  is  now  the  prime 
requisite.  So  fully  has  this  fact  become 
established  that  selling  is  not  infrequent- 
ly classed  among  the  engineering  sciences. 
"Commercial  engineering"  does  not  in- 
aptly signify  the  most  advanced  views  of 
present  day  commercialism. 

Still  there  are  occasionally  to  be  found 
those  who  think  that  selling  goods  is  a 
joke;  but  where  is  the  buyer  who  looks 
upon  his  duties  as  a  comedy?  The  varied 
qualities  of  the  drummer,  with  the  excep- 
tion of  his  insight  into  human  nature, 
would  be  either  superfluous  or  positively 
detrimental  to  the  commercial  represen- 
tative of  to-day.  In  place  of  these  is  de- 
manded exhaustive  and  accurate  knowl- 
edge of  the  particular  class  of  merchan- 
dise in  which  he  is  interested ;  affability 
and  dignity — which  together  make  up  the 
chief  quality  which  we  ascribe  to  the  gen- 
eral term  "  gentleman  " — and  the  ability 
to  set  forth  facts  in  a  logical  and  convinc- 
ing manner,  are  the  qualifications  of  the 
modern  salesman. 

It  is  one  thing  to  entertain,  physically 
or  mentally,  and  quite  another  to  con- 
vince. Where  is  the  lover,  in  fact  or  fic- 
tion, that  ever  won  his  suit  by  mirth-pro- 
voking words  or  actions?  Purchasing 
goods  is  an  equally  serious  business,  at 
least  in  the  mind  of  the  buyer  at  the  time 
of  making  the  purchase.  The  giddy 
clothes,  the  swaggering  air,  the  rancid 
story,  are  as  out  of  place  to-day  in  sales- 
manship as  the  brimstone  sermon  in  re- 


ligion or  the  subscription  premium 
chromo  in  art.  Buying  has  become  a  sci- 
ence, as  well  as  a  selling.  The  buyer  is 
after  facts,  not  fancies.  What  have  you 
to  offer?  What  are  its  particular  merits? 
What  are  your  methods  of  dealing?  What 
is  the  price?  All  other  matters  may  be 
left  to  the  social  club,  the  vaudeville 
stage,  or  the  corner  saloon. 

Let  it  not  be  inferred,  however,  that 
personality  has  ceased  to  be  an  element 
in  commercial  transactions;  the  reverse  is 
true,  ^^'ith  a  higher  degree  of  general 
intelligence  personality  has  acquired  an 
even  greater  value,  but  it  dift'ers  radically 
in  kind.  The  absolute  sincerity  and  a  con- 
viction that  he  is  presenting  the  exact 
truth  as  he  sees  it  are  as  characteristic  as 
natural  humor  or  shrewdness,  and  this  is 
the  personality  that  counts  to-day. 

With  the  passing  of  the  drummer  in 
the  flesh  has  also  come  an  equal  change 
in  the  impersonal  field  of  salesmanship, 
known  as  advertising.  As  literature  per- 
sists longer  than  persons,  so  the  kind  of 
advertising  which  is  the  literary  counter- 
part of  the  drummer,  is  more  in  evidence 
at  the  present  time.  The  points  of  simi- 
larity between  the  two  are  easily  trace- 
able ;  for  the  long  distance  plaids  of  the 
clothing  there  is  the  bold  faced  type  and 
colored  paper;  for  the  ribald  joke  there  is 
the  Comstockian  picture;  for  the  low 
comedy  wit  there  is  the  "  smart "  but 
pointless  gibe;  for  the  vulgar  familiarity 
there  is  the  loose  and  slangy  English. 
The  ulterior  motive  is  the  same — to  trap 
the  possible  purchaser  by  baits  appealing 
to  his  grosser  instincts.  It  is  a  curious 
commentary  on  the  implied  estimate  of 
the  purchaser's  character  and  commercial 
ability  that  he  should  be  thought  capable 
of  persuasion  by  such  essentially  childish 
expedients.  As  if  a  grown  man,  with  suf- 
ficient capability  to  be  entrusted  with  the 
expenditure  of  money,  could  be  wheedled 
into  buying  by  being  tickled  with  a  straw ! 

"  To  look  at  a  brass  band,"  said  Beech- 
er  in  one  of  his  sermons,  "  you  would 
think  that  the  bass  drum,  from  its  large 
size  and  the  flourishes  with  which  it  is 
played,  was  making  all  the  music.  And 
yet  what  is  a  drum?  Only  a  sheep-skin 
stretched  over  nothing.  There  are  a  good 
many  bass  drums  in  the  pulpit."  Drum 
head  advertising  matter  is  at  least  equally 
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common.  The  noisy  vibration  of  empty 
words  that  have  neither  pitch,  timbre,  nor 
harmony  may  assail  the  eye  and  "  split 
the  ears  of  the  groundlings,"  but  will 
hardly  induce  an  intelligent  man  to  part 
with  his  money. 

Of  course,  genuine  wit  and  humor  are 
never  out  of  place  in  any  kind  of  writing. 
Perhaps  the  most  conspicuous  example  of 
advertising  literature  which  possessed 
transcendent  value  on  this  account  was 
"  Billy  Baxter's  Letters,"  which  incident- 
ally set  forth  the  virtues  of  a  medicinal 
water.  So  great  was  the  popular  demand 
for  these  leaflets  that  they  had  to  be 
shipped  literally  in  carloads.  But  there  is 
nothing  quite  so  ludicrous  as  the  unsuc- 
cessful attempt  to  reach  the  sublime  or 
the  tragic;  and  the  witticism  that  fails  to 
reach  the  mark  is  insipid  to  the  point 
of  nausea.  Horse-play  and  buffoonery, 
whether  in  personal  antics  or  verbal  man- 
euvers, are  an  insult  to  the  intelligence 
of  a  modern  business  man,  and  should  be 
left  to  the  curb-stone  fakir,  or  the  mendi- 
cant merchant  of  the  county  fair. 

Advertising  has  this  in  common  with  all 
literature :  its  cardinal  virtue  consists  in 
saying  something  that  the  reader  wants 
to  hear.  It  must  either  express  the  old  or 
familiar  thought  in  a  new  or  impressive 
manner,  or  it  must  give  information  and 
facts  which  are  valuable  in  themselves. 

A  number  of  years  ago  one  of  the  great 
steel  companies  set  about  getting  up  some 
advertising  literature.  Following  the  idea 
that  information  is  always  acceptable,  and 
therefore  generally  preserved,  the  com- 
pany compiled  a  work  which  gave  every 
ascertainable  fact  in  regard  to  sizes, 
shapes,  strength,  weight,  etc.,  of  every  reg- 
ular form  of  steel  which  it  produced.  The 
task  was  not  a  small  one,  but  the  result 
was  a  book  which  no  engineer  could  af- 
ford to  be  without,  and  which  was  there- 
fore not  only  read,  but  sought  for  and 
kept  ready  to  hand,  and  thus  served  the 
purpose  of  a  personal  representative  in 
every  engineer's  office.  It  was  of  course 
not  long  before  the  example  was  followed 
by  competing  companies.  This  was  an 
ideal  piece  of  advertising  literature. 

There  is  not  a  single  article  of  com- 
merce which  has  not  a  certain  amount  of 
human  interest  from  the  very  fact  of  its 
being  used  by  man,  and  therefore  some- 


thing interesting  can  always  be  said  of  it. 
The  value  of  making  advertising  matter 
real  literature  is  becoming  fairly  well 
understood,  and  the  printed  matter  of  the 
drummer  type  is  accordingly  disappear- 
ing. The  magazine  writer  or  professional 
litterateur  may  sneeringly  object  to  apply- 
ing the  term  literature  to  advertising,  but 
an  unbiased  consideration  of  the  matter 
will  reveal  the  fact  that,  judged  on  the 
broad  basis  of  originality,  terseness,  plain 
language  and  form,  a  considerable  amount 
of  it  has  a  far  better  claim  to  be  called 
literature  than  most  of  the  writing  in  the 
newspaper  press,  and  will  compare  very 
favorably  indeed  with  the  majority  of 
books  and  magazines.  In  America  no 
talent  is  above  purchase ;  and  commercial- 
ism unquestionably  has  the  wherewithal 
to  purchase,  whether  it  be  raw  material 
or  literary  genius. 

As  the  "  drummer  "  has  been  succeeded 
by  the  commercial  representative,  so  the 
advertising  "  circular "  is  being  replaced 
by  the  booklet,  or  brochure.  When  writ- 
ing for  information  the  buyer  no  longer 
commonly  says  "  Please  send  circulars," 
but  "  Kindly  send  me  your  literature." 

In  no  department  of  trade  and  com- 
merce is  it  more  desirable  to  eliminate 
the  drummer,  both  in  person  and  in  print, 
than  in  the  lighting  industries ;  and  to 
the  credit  of  those  engaged  in  these  in- 
dustries be  it  said,  in  no  field  has  this  been 
more  fully  accomplished.  Light  is  a  com- 
modity which  concerns  the  higher  nature 
in  every  case,  whether  it  be  for  the  use  of 
the  common  laborer  or  the  illumination 
of  the  inner  sanctuary. 

In  the  manifold  activities  of  civili- 
zation there  are  of  necessity  many  phases 
of  commerce  and  labor  which  are  es- 
sentially gross ;  but  not  so  in  the  field 
of  illumination.  In  point  of  numbers, 
as  well  as  in  total  money  value,  the 
home  is  the  most  important  item  in  the 
use  of  artificial  light.  The  commercial 
side  of  the  lighting  industry,  therefore, 
deals  with  the  best  elements  and  senti- 
ments of  the  social  fabric.  Light  is  a 
physical  revealer  of  the  truth,  and  it  is 
practically  impossible  to  use  it  in  such  a 
way  as  to  lower  the  moral  standard.  The 
necessity  of  keeping  the  commercial  prop- 
aganda on  the  highest  plane  of  ethics  and 
intellect  is,  therefore,  self-evident. 
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Combination  Westinghouse   Nernst 
Lamp  Ghandeliiers 

We  have  already  taken  occasion  to 
comment  on  the  ingenious  construction 
and  exceptionally  artistic  designs  of  the 
new  Westinghouse  Xernst  Lamp  Chan- 
deliers. The  latest  bulletin  issued  by  the 
■company  illustrates  three  combination 
chandeliers  which  are  equally  ingenious 
-and  decorative.  These  are  shown  in  the 
cut  below. 

No.  I  is  a  combination  of  a  small  car- 
bon filament  lamp  in  a  round  frosted  bulb 
placed  in  series  with  the  heaters,  or  start- 
ing coils.  When  the  current  is  first 
switched  on  these  lamps  glow,  thus  pro- 
-ducing  instant  illumination ;  but  as  soon 
as  the  glowers  of  the  Xernst  lamp  take 
current  and  become  luminous  the  incan- 
•descents  are  automatically  cut  oft".  Xo.  2 
is  a  combination  of  a  gas  flame   burner 


with  Xernst  lamps,  and  Xo.  3  a  combina- 
tion of  inverted  mantle  burners. 

The  same  excellent  taste  in  artistic 
treatment  that  is  so  marked  in  their  other 
chandeliers  is  plainly  in  evidence  here. 
The  combination  with  the  inverted  man- 
tle burner  strikes  us  as  being  particularly 
neat  and  clever. 

A  Simple  and  Effective  Time 
Switch 

The  Central  Electric  Company,  of  Chi- 
cago, contributes  the  following  very  time- 
ly remarks  on  this  important  subject: 

The  use  of  time  switches  is  rapidly  increas- 
ing as  their  various  applications  become  gen- 
erally known,  and  these  conditions  have 
created  the  demand  for  a  simpler  or  less 
complicated  device  than  has  frequently 
been  secured  in  the  past.  To  meet  the  de- 
mand for  a  rasonable  priced  switch  having 
capacity    up    to    and    including   35    amperes, 
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CENTRAL    ELECTRIC    COMPANY  S     NEW    TIME 
SWITCH. 


the  type  shown  herewith  has  been  developed. 

The  switch  mechanism  is  of  the  well- 
known  double  pole  type,  and  so  located  as  to 
be  operated  by  means  of  a  tripping  mechan- 
ism controlled  by  a  standard  clock.  To  oper- 
ate the  device  it  is  only  necessary  to  close 
the  switch  and  set  the  clock  at  any  hour  it  is 
desired  to  have  the  switch  opened.  At  this 
predetermined  time  the  clock  releases  the 
locking  toggle  and  the  switch  is  instantly 
thrown  open  by  a  suitable  controlling  spring. 

Time  switches  have  been  found  especially 
useful  in  connection  with  the  sale  of  cur- 
rent on  a  flat  rate  basis,  that  is,  where  lamps 
are  to  be  switched  on  or  off  at  definite  hovirs 
on  a  fixed  charge  for  current.  Current  for 
tungsten  lamps  is  being  sold  on  this  basis 
in  many  cities. 

In  s'tores  and  apartment  houses  the  use  of 
time  switches  not  only  effect  a  great  saving 
in  current  used,  but  what  is  often  more  im- 
portant, assures  punctual  service  that  at- 
tendants will  not  give.  In  small  stores  it 
often  happens  that  every  one  is  busy  at  the 
time  when  the  lights  should  be  turned  on. 
In  apartment  houses  the  halls  are  frequently 
dark  through  forgetfulness  or  absence  of  the 
janitor.  With  a  time  switch  the  lights  are 
always  on  and  off  at  the  right  time. 

When  show  windows  or  signs  are  located 
near  theatres  or  other  places  of  amusement 
it  is  very  desirable  to  have  them  illuminated 
while  the  crowds  are  passing.  The  time 
switch  can  be  set  to  turn  the  lights  off  at 
any  desired  time,  and  makes  a  trip  to  the 
store  unnecessary. 

The  time  switch  can  also  be  successfully 
used  in  public  or  private  illuminating  plants 
for  controlling  service  at  a  flat  rate  during 
specified  hours.  There  are  many  other  situa- 
tions where  rt  can  be  used  for  convenience 
and  profit  as,  for  instance,  in  charging  auto- 


mobiles or  storage  batteries  of  any  kind  and 
in  every  place  where  the  current  should  be 
turned  on  and  off  at  definite  hours. 

Clever  New  Tungsten  Lamp 
Fixtures 

The  name  "  Benjamin  "  on  an  electrical 
device  has  become  synonymous  w^ith  in- 
genuity, common  sense  and  good  con- 
struction— a  combination  of  virtues  that  is 
hard  to  beat.  The  illustrations  show  the 
latest  efforts  of  the  Benjamin  Electrical 
Mfg.  Co.  in  the  way  of  tungsten  lamp  fix- 
tures, which  are  thus  described : 


A   TWO-LIGHT   TUNGSTEN   ADAPTER. 


A    FOUR-LIGHT    TUNGSTEN    FIXTURE. 

The  two  accompanying  cuts  show  two  of 
these  devices.  The  first  is  called  a  two-light 
tungsten  adapter.  It  is  furnished  with  plug 
and  rotating  sleeeve  for  attaching  without 
turning  the  device.  It  requires  no  wiring, 
and  is  especially  serviceable  in  connection 
with  the  use   of  two  lamps  in  series. 

The  second  fixture  is  made  from  two  to 
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five  lights.  Has  arms  of  ^-in.  brass  tubing 
and  ^-in.  casing  permanently  attached  to 
the  socket  and  2-in.  ball  which  serves  the 
purpose  of  centerpiece.  A  removable  cap 
at  the  bottom  of  the  lattter  facilitates  ready 
access  to  the  wiring  while  the  knock-out 
bushing  permits  the  use  of  a  pendant  switch. 
The  new  bulletin,  called  their  Tungsten 
Bulletin  No.  3,  has  been  issued  covering  this 
entire   line. 

The  "New  Wrinkle"   Pull   Socket 

The  so-called  "  pull  socket,"  in  which 
the  switch  is  operated  by  pulling  a  chain 
instead  of  turning  a  key,  has  many  ad- 
vantages over  the  ordinary  key  socket — 
so  many  in  fact  that  we  believe  there  are 
few  cases  in  which  it  might  not  be  sub- 
stituted to  advantage.  The  Bryant  Elec- 
tric Company,  Bridgeport.  Ct.,  announce 
a  socket  of  this  description,  which  em- 
bodies also  the  salient 
features  of  their  "  Xew 
AV'rinkle "  key  sockets, 
which  we  have  previously 
described.  One  of  the 
chief  features  of  this  new 
socket  is  that  it  may  be 
wired  without  detaching 
the  switch  chain,  the  two 
parts  of  the  shell  being 
separable  without  inter- 
fering with  the  switching 
mechanism.  The  "  Xew 
Wrinkle"  principle,  which 
enables  the  chain  to  be 
put  in  position  with  refer- 
ence to  the  fixture  after 
the  socket  is  installed,  is 
also  as  advantageous  with 
this  type  as  wnth  the  regu- 
lar key  socket.  Altogether 
the  socket  is  a  distinct 
step  in  advance  in  this 
line  of  fittings. 

Here  is  a  "  Lite  " 
Instead  of  a  "  Lier  " 

THE       "new  r^,  ,  ,., 

wrinkle"         The    larger    total    can- 
PL-LL  SOCKET     die    powcT    of    the    tung- 


THE       TUNGSTOLITE. 

sten  lamp  does  not  remove  the  advan- 
tages or  necessities  in  some  cases  of 
using  them  in  clusters.  Thus,  w^here  large 
units  are  desirable,  or  where  outlets  are 
already  arranged  for  arcs  or  other  large 
units,  the  cluster  tungsten  lamp  fixture 
comes  in  to  fill  the  want.  The  Central 
Electric  Company,  of  Chicago,  thus  de- 
scribe their  new  fixture,  to  which  they 
have  given  the  trade  name  "  Tungsto- 
lite": 

The  '■  Tungstolite "  does  not  dififer  mate- 
rially from  the  accepted  standards,  is  pleas- 
ing in  appearance  and  embodies  a  number 
of  structural  features  which  are  of  interest. 
The  reflector,  18  in.  in  diameter,  consi.^ts  of 
an  opal  glass  shade,  formed  to  the  proper 
angle  to  give  best  diffusion  of  light  and  the 
highest  reflecting  qualities.  The  brushed 
brass  canopy  is  4  x  5  in.,  the  stem  consisting 
of  ]/2-\n.  iron  pipe  covered  l)y  i-in.  brushed 
brass  casing,  thus  giving  a  pleasing  and  uni- 
form effect. 

Each  "  Tungstolite "  is  supplied  with  an 
iron  crowfoot,  fastened  to  white  porcelaira 
steel  reflecting  plate,  on  which  sockets  are 
mounted,  wired  complete  with  No.  14  double 
braid,  rubber  covered  wire  throughout,  and 
all  connections  securely  sealed  with  a  higli 
grade  insulating  compound. 

The  fixture  measures  25  in.  over  all  when 
assembled  with  lamps,  and  can  be  used  with 
25,  40  or  60  watt  tungsten  lamps,  as  desired, 
and  are  made  for  three  and  four  lights  in 
circle. 
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^hy   the   Gas  Man   Should   Be  an 
Illuminating  Engineer 

By  Norman   Macbeth. 

Abstracts  from  a  paper  presented  to  the 
New  England  Association  of  Gas  Engineers. 

I  believe  that  a  working  knowledge  of 
illuminating  engineering  is  necessary  for  the 
success  of  your  business,  and  the  final  suc- 
•cess  of  your  business  is  shown  by  how  many 
thousand  feet  of  gas  you  can  sell  which  will 
not  leave  an  impression  in  the  mind  of  the 
■consumer  that  he  is  paying  "  all  the  tariff 
will  bear,"  but  rather  one  of  pleasant  sur- 
prise when  he  realizes  how  much  real  service, 
bow  much  useful  illumination,  he  has  had 
for  the  amount  charged. 

When  a  gas  salesman  advises  the  use  of 
the  right  burner  in  the  right  place,  he  is 
-practicing  illuminating  engineering — doing 
all  that  the  engineer  would  do.  The  basis 
of  success  is  founded  upon  a  right  concep- 
tion of  the  work  to  be  done,  and  the  aid 
which  illuminating  engineering  can  lend  to 
the  success  of  the  gas  company's  new  busi- 
ness department  is,  I  think,  capable  of  being 
turned  to  greater  value  than  any  other  line. 

Salesmen  should  know  something  about 
the  principles  of  illuminating  engineering 
.and  be  brought  to  know  the  difference  be- 
tween good  and  bad  lighting.  Mistakes  are 
made  in  the  attempt  to  show  a  working 
knowledge  of  illuminating  engineering,  which 
is  conceived  to  consist  of  the  manipulation 
of  curves,  flux  factors,  coefficients  of  reflec- 
tion and  other  peculiar  and  mysterious  terms. 
We  should  always  remember  that  one  of  the 
first  principles  of  this  science  rests  on  com- 
mon sense. 

As  manufacturers  of  gas  and  accessories, 
we  are  more  prone  to  look  at  our  output  and 
ieel  satisfied  at  the  results,  than  to  look  over 
the  territory  and  fully  realize  its  undeveloped 
-condition.  Selling  satisfactory  illumination 
is  undoubtedly  above  gas  by  the  cubic  foot 
or  burners  by  the  dozen.  It  is  a  proposition, 
"however,  which  ultimately  means  more  gas 
and  more  burners ;  sales  which  stay  sold.    I 


have  found  greater  business  success  in  ren- 
dering the  best  service  possible  to  all  cus- 
tomers, whether  the  orders  were  those  show- 
ing $1  or  $10  net  profits,  and  have  had  many 
opportunities  to  note  how  this  policy  is  ap- 
preciated. This  policy  is  to  recognize  no 
connection  between  sales  and  service.  Look 
after  the  service  and  the  sales  are  generally 
forthcoming. 

More  talking  points  should  be  built  about 
quality,  not,  of  course,  neglecting  price,  but 
using  favorable  cost  comparisons  more  as 
good  measure  to  finally  clinch  the  argument. 

Do  not  exaggerate  the  advantages  of  gas 
illumination.  You  don't  have  to,  and  I 
would  much  rather  sell  gas  with  a  liberal 
discount  of  its  fitness  and  illumination  possi- 
bilities, than  describe  it  fully  and  exactly. 
A  customer  who  feels  that  his  purchase  is 
better  than  he  anticipated  will  do  more  for 
you  and  go  farther  out  of  his  way  to  get  or 
give  more  business  to  you  than  one  who 
may  have  been  strongly  canvassed  and  had 
his  enthusiasm  brought  to  a  white  heat  point. 

How  many  gas  men  to-day  feel  that  they 
have  the  electrical  interests  on  the  defen- 
sive? They  have — almost — although  the  day 
is  fast  approaching  when  the  electrical  in- 
terests will  cease  to  quote  cost  comparisons 
and  depend  altogether  on  the  representations 
of  how  much  they  can  give  for  a  dollar, 
how  much  useful  illumination,  how  much 
convenience,  how  much  satisfactory,  trou- 
bleless,  complaint  proof  service.  It  is  "  up 
to  "  the  gas  man  to  nip  this  canvass  in  the 
bud. 

The  thousands  of  places  which  can  be 
illuminated  satisfactorily  with  mantle  burn- 
ers are  going  to  wait  just  a  little  while 
longer,  until  the  tungsten  lamp  manufactur- 
ers catch  up  with  the  demand  and  perfect 
their  product  or  you  get  out  and  properly 
equip  them  with  the  right  burner  in  the 
right  place,  installed  in  such  a  manner  that 
the  order  will  be  a  repeater  and  not  a  clinch- 
er for  the  electrical  interests'  arguments  and 
talking   points. 

You  have  a  good  thing,  but  merit  as  an 
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advertising  agent  is  slow,  too  slow  for  to- 
day. You  must  tell  about  it.  You  must 
put  up  your  "  front " ;  if  you  have  not  con- 
fidence in  your  product  you  cannot  expect 
your  customer  to  enthuse.  In  the  "  New 
Business  Report,  1909,"  of  the  National  Com- 
mercial Gas  Association,  I  noted  that  45 
pages  were  given  over  to  industrial  fuel  gas 
and  8%  pages  to  gas  lighting.  This  was 
out  of   r36  pages  total. 

You  must  command  respect  first,  then 
show  your  man  how  you  can  give  him  more 
of  a  better  product  for  a  mere  considera- 
tion to  what  he  would  have  to  put  up  with  in 
electricity.  Understand,  I  don't  mean  that 
electricity  will  not  do  all  or  as  much  in 
illumination  as  gas,  but  electricity  is  not  fur- 
nished on  any  such  a  liberal  basis.  Electric 
service  has  not  been  gauged  by  what  a  man 
should  have  or  would  like  to  use,  but  rather 
by  what  he  thinks  he  can  afford  to  pay  for 
in  watt  hours.  This  is  no  small  amount. 
Do  you  realize  how  much  gas,  how  many 
burners,  how  much  of  that  main  ingredient 
(I.  &  M.),  inspection,  maintenance  and  at- 
tention you  could  afford  to  give  for  that 
amount?  Does  he  know  that  you  could  give 
him  a  standard  of  illumination  which  would 
be  so  satisfactory  that  electricity  would  have 
to  be  sold  at  about  4  cents  instead  of  10  or 
20  cents,  as  it  is  still  in  many  parts  of  this 
country?  With  electricity  at  10  cents,  which 
is  quoted  as  an  average  price,  your  gas  is 
worth  $2.50  per  1000  cu.  ft.  on  the  basis  of 
effective  illumination. 

If  a  competitor  does  something  better  than 
you  do,  get  into  the  band  wagon  and  do  the 
thing  as  well,  or  better,  than  he  does  it.  It 
is  better  to  climb  into  the  Car  of  Progress 
than  to  stand  in  its  way.  In  proportion  as 
you  increase  the  value  you  give  for  a  dollar, 
just  so  will  you  find  it  easier  to  get  the 
dollar. 

.  The  electrical  interests  have  always  been 
on  the  defensive,  but  a  short  time  ago,  they 
were  telling  us  that  with  electricity  at  10 
cents  a  unit  they  were  on  an  equal  basis  to 
gas  at  $i  per  1000. 

Do  the  general  public  know  that  the  compar- 
ison was  made  against  a  5-ft.  fiat  flame  burn- 
er, and  a  16  candle-power  incandescent  lamp? 
Having  this  point  thoroughly  grounded,  is 
it  now  any  wonder  that  many  believe  that 
with  tungsten  lamps  gas  is  on  the  toboggan 
slide  so  iar  as  all  competition  in  price  is  con- 
cerned? 

The  consumer  who  has  had  the  question- 
able experience  of  cheap  mantle  burners  pur- 
chased from  a  department  store,  and  attached 
without  any  special  attention  to  outlet  ar- 
rangement, distribution  of  light,  character  of 


glass  ware,  pressure,  adjustments,  or  the 
purpose  for  which  the  light  source  was  re- 
quired, is  not  the  man  who  can  give  3^ou 
the  best  reference.  How  often  have  we  seen 
inverted  burners  used  for  lighting  long,  nar- 
row corridors,  where  upright  burners  would 
give  a  better  distribution ;  or  placed  on  low 
brackets  on  the  side  of  a  large  room,  when 
upright  mantle  burners  with  artistic  glass- 
ware, if  attached  to  the  central  fixture  where 
they  would  be  in  entire  harmony  with  the 
general  treatment  of  the  room,  would  pre- 
sent to  the  eye  a  pleasing  and  satisfactory 
arrangement.  * 

It  would  appear  that  the  "  duty  '"  to-day  is 
to  be  performed  by  the  illuminating  engineer. 
It  is  he  who  can  best  serve  as  your  represen- 
tative with  the  consumer,  who  can  help  j'ou 
to  lift  gas  to  a  higher  plane,  to  a  point  more 
above   the  competition  line. 

Illuminating  engineering  to  the  gas  com- 
panies means  satisfactory'  sales  and  an  ever- 
increasing  business  :  to  manufacturers  of  ac- 
cessories, it  means  sales  by  the  dozens  and 
hundreds  where  formerly  some  sales  re- 
quired special  attention  and  a  high  standard 
of  salesmanship  to  sell  a  single  piece.  To 
those  employed  it  means  better  positions  and 
more  chances  for  advancement.  To  the  pub- 
lic it  means  a  higher  and  better  standard  of 
illumination,   100  cents  for  a  dollar. 

The  illuminating  engineer  should  be  a  vast 
help  to  the  well  managed  gas  company.  It 
is  he  who  brings  in  the  individual  touch  be- 
tween the  company  and  the  consumer.  It 
is  he  who  gives  that  personality  which  is  an 
important  element  in  all  business  transac- 
tions, and  which,  I  believe,  niean^  much  in 
the  matter  of  the  securing  and  retaining  of 
profitable  relations.  The  electric  business 
has  in  the  greater  part  of  the  field  been  sold, 
and  is  a  commodity  requiring  skillful  and 
constant  attention  to  insure  its  continued 
sale.  I  am  speaking  of  the  blilk  of  the 
profitable  business,  the  other  kind  can  usu- 
ally be  left  to  take  care  of  itself. 

To  come  to  what  is  perhaps  the  most  im- 
portant point  to  all  of  us — can  gas  illumina- 
tion be  made  a  subject  of  study  and  satisfac- 
tory, profitable  engineering?  If  I  were  to 
answer  the  question  in  a  few  words,  I  would 
without  hesitation  say,  yes,  and  add  that  I 
believe  the  gas  situation  offers  more  oppor- 
tunities for  good  work  than  the  electric. 
More  and  better  illumination  can  be  given 
for  a  dollar  with  gas  than  with  electricity. 
With  gas  we  are  not  pushed  to  the  last  limit 
by  economy  in  its  strictest  dollar  sense. 

After  all,  when  we  look  over  the  field  we 
realize   how   little   has   been   done    and   how 
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much  is  still  to  be  accomplished.  The  sur- 
face has  not  been  more  than  scratched. 

Little  has  been  said  in  the  past  about 
candle-power  depreciation  in  mantles,  and  I 
have  some  figures  here  which  were  secured 
from  tests  of  mantles  of  medium  good  qual- 
ity. The  efficiency  from  the  initial  to  lOO  hr. 
shows  a  drop  of  ii  per  cent.;  at  250  hr.,  12.8 
per  cent. ;  at  500  hr.,  27.2  per  cent.,  and  at 
1000  hr.,  2i2>  per  cent.  This,  by  the  way,  is 
not  greater  than  the  depreciation  in  electric 
lamps  by  dust  alone.  Mantles  from  similar 
stock  when  subjected  to  tests  on  a  bumping 
machine  withstood  an  average  of  1191  bumps. 

On  the  maintenance  proposition  the  gas 
companies  have  a  condition  which  can  be 
turned  to  their  distinct  advantage.  Through 
this  service  you  can  better  keep  in  touch 
with  your  consumers  and  sell  illumination. 

As  an  illustration  of  what  this  new  kind  of 
service  means  I  might  call  attention  to  a 
city  where  we  are  somewhat  familiar  with 
the  conditions.  The  old  gas  company  had 
the  field.  The  electric  company  were  sup- 
plying lamps,  both  arc  and  incandescent  to 
their  customers,  the  only  charge  being  that 
for  current. 

This  forced  the  gas  company  to  supply 
four  mantle  arcs  and  free  maintenance. 
About  the  first  of  last  July  new  interests 
took  over  a  competing  gas  company  which, 
having  failed  to  make  good,  was  forced  into 
a  change  of  management. 

The  new  interests  believing  that  the  peo- 
ple would  recognize  the  difference  between 
purchasing  gas,  at  so  much  per  1000,  and 
illumination,  selected  the  most  efficient  and 
scientific  equipment  known  to  the  industry, 
not  confining  themselves  to  the  conventional 
upright  mantle  gas  arc. 

The  result.  They  have  not  only  succeed- 
ed in  putting  the  electric  company  very  much 
on  the  defensive  and  cut  into  their  revenue 
considerably,  but  have  proved  that  illumina- 
tion with  gas  at  90  cents  per  1000  is  a  propo- 
sition meeting  with  greater  success  and 
more  favor  than  obsolete  arcs  with  gas  at 
50  cents  per  1000.  The  latter  being  the  point 
to  which  the  old  company  have  reduced  their 
product  in  the  mistaken  idea  that  they  are 
still  selling  gas  and  have  little  interest  in  its 
ultimate  result — illumination.  The  placing 
of  over  10,000  efficient  inverted  burners  in 
the  short  period,  July  and  October,  many  of 
them  in  positions  and  places  where  a  gas 
arc  of  any  kind  could  not  possibly  have  been 
used — that  is  to  say,  in  direct  competition 
with  small  electric  incandenscent  units.  The 
additional  gas  sold,  together  with  the  well 
laid  foundation  for  the  sale  of  more  gas,  is 


an  achievement  which  cannot  be  measured 
nor  estimated,  either  by  the  number  of  burn- 
ers put  out  or  the  present  consumption  of 
gas. 

Illuminating  Engineering  Society 
Papers 

Street  Lighting  by  Tungsten  Lamps, 
by  S.  G.  Rhodes,  presented  at  the  Jan- 
uary meeting  of  the  New^  York  Sec- 
tion. 

The  Theory  of  Flame  and  Incandes- 
cent Mantle  Luminosity,  by  W.  H. 
Fulweiler,  presented  at  the  January 
meeting  of  the  Philadelphia  Section. 

Lamp  Efficiencies — or  the  Efficiency 
OF  THE  System;  Which?  by  A.  L. 
Eustice,  presented  at  the  January 
meeting  of  the  Chicago  Section. 

Some  Unsettled  Questions  in  Illumi- 
nating Engineering,  by  E.  L.  El- 
liott, presented  at  the  February  meet- 
ing of  the  New  England  Section. 

Specialized  Gas  Lighting,  by  T.  J.  Litle, 
Jr.,  presented  at  the  February  meeting 
of  the  Philadelphia  Section. 

The  Comparative  Practical  Efficiency 
OF  Various  Types  of  Gas  Lamps, 
by  R.  C.  Ware,  presented  at  the  De- 
cember meeting  of  the  New  England 
Section. 

Street  Lighting,  by  Walter  C.  Allen, 
presented  at  the  January  meeting  of 
the  New  York  Section. 

AMERICAN   INSTITUTE   OF   ELEC- 
TRICAL ENGINEERS,  SAN 
FRANCISCO  SECTION. 

Lighting  with  Metallic  Filament 
Lamps,  by  E.  L.  Sherwood,  presented 
at  the  San  Francisco  Section  of  the 
American  Institute  of  Electrical  En- 
gineers. 
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Electric  Lamps ;  by  Maurice  Solomon ; 
310  pages,  112  illustrations,  24  tables; 
cloth,  $2.00  net;  D.  Van  Nostrand  &  Co., 
New  York. 

The  book  does  not  aim  to  be  a  treatise 
on  the  subject,  but  is  what  might  be 
called  a  popular  technical  description  of 
the  different  forms  of  electric  lamps  that 
are  now  in  commercial  use,  together  with 
a  short  discussion  of  the  subjects  of  the 
use  of  artificial  light,  and  photometry.  As 
the  credentials  of  a  scientific  author  are 
always  of  interest,  the  following  quota- 
tion from  the  preface  will  be  in  order: 

"  With  most  of  the  lamps  which  have 
reached  the  commercial  stage  I  can  claim 
more  than  a  bowing  acquaintance,  as  I  have 
been  engaged  during  the  last  eight  years  in 
their  manufacture,  in  the  making  first  of 
Nernst  filaments,  later  of  carbon  filaments, 
and  finally  in  the  manufacture  of  arc  lamp 
carbons,  with  a  brief  digression  into  experi- 
mental work  on  metallic  filaments.  Most  of 
the  information  given  in  this  book  has  there- 
fore been  obtained  first  hand."     .     .     . 

The  two  essential  qualities  in  a  book 
of  this  kind  are  judicious  selection  of  ma- 
terial, and  a  clear,  yet  accurate,  presenta- 
tion. Mr.  Solomon  seems  to  have  pro- 
duced both  of  these  qualities  to  a  marked 
degree.  A  book  for  the  layman  and  for 
the  busy  practitioner  may  be  as  valuable 
for  what  it  leaves  out  as  for  what  it  con- 
tains. The  volume  in  discussion  is  not 
padded  or  overloaded  with  theoretical  or 
detail  matter  which  is  only  of  casual  or 
special  interest.  It  contains  all  the  infor- 
mation necessary  on  the  subject  of  elec- 
tric lamps  for  the  practicing  illuminating 
engineer,  and  for  this  purpose  fills  a  place 
that  heretofore  has  been  void.    We  unhesi- 


tatingl}'  recommend  the  book  to  all  who 
have  to  deal  with  electric  lighting,  wheth- 
er as  illuminating  engineers  or  interested 
in  the  purely  commercial  aspects  of  elec- 
tric lighting. 

Lighting  a  Modern  Office  Building; 
Domestic  Engineering,  April  3. 
Deals  with  both  the  natural  and  arti- 
ficial lighting  of  office  buildings,  but 
treats  the  latter  as  an  electric  wiring 
problem,  rather  than  an  illumination 
problem. 

The      In.\ugur.'\l      Illumination      in 
Washington,  by  John  C.  McLaugh- 
lin ;  Selling  Electricity,  March. 
An    illustrated    and    descriptive    article 
by  the  Chief  Clerk  of  the  Potomac  Elec- 
tric Power  Co.,  Washington,  D.  C. 
Lighting  the  Street  and  Store  Front; 
Dry  Goods  Reporter,  March  20. 
An    illustrated    article    dealing    chiefly 
with    special    lighting    effects    in    stores. 
The  article  is  a  strong  exposition  of  the 
advantages    of   good   illumination   to   the 
merchant. 

Stair  Lights,  by  "  R  " ;  American  Gas 
Light  Journal,  April  5. 
Shows  several  methods  of  lighting 
stairways  by  the  use  of  glass  risers  with 
light-sources  placed  behind.  The  scheme 
is  well  worth  the  consideration  of  build- 
ers and  owners. 

Some  Principles  of  Street  Illumina- 
tion^ by  Dr.  Louis  Bell;  Electric  Re- 
viezv  and  Western  Electrician,  March 

13- 
An  exceedingly  pithy  and  readable  arti- 
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cle,  impossible  to  abstract.  The  following 
quotations  will  indicate  its  character: 

The  fundamental  purpose  of  street  lights 
is  to  illuminate  the  streets  to  a  degree  ade- 
quate for  the  purposes  of  their  use.  If  a 
street  is  an  evening  thoroughfare  crowded 
with  passing  throngs  and  active  in  business, 
it  needs  and  ought  to  have  good  lighting,  not 
merely  enough  to  blunder  about  in,  but 
enough  to  enable  one  to  see  his  friends  easily, 
to  read  numbers  and  signs  freely,  and  even 
to  consult  his  notebook  or  pocketbook  with- 
out having  to  walk  a  block  to  the  nearest 
light.  Streets  used  mainly  for  residence  pur- 
poses and  with  only  moderate  traffic  after 
dark  do  not  need  so  strong  lighting,  but  still 
must  have  enough  by  which  to  see  one's  way, 
to  recognize  people,  and  to  walk  or  ride  com- 
fortably without  peering  about  in  order  to 
see  things.  Such  streets  also  need  for  police 
purpose  light  enough  readily  to  disclose 
prowlers  and  to  discourage  their  activities. 
On  the  other  hand,  there  are  many  sparsely 
populated  districts  in  which  even  this  sec- 
ondary degree  of  lighting  is  unnecessary  and 
the  lights  have  merely  the  function  of  mark- 
ers of  the  way  to  enable  passersby  to  avoid 
obstructions  and  to  make  out  their  where- 
abouts. These  distinctions  are  practical  ones, 
and  it  is  to  the  neglect  of  them  that  much  in- 
adequate illumination  is  to  be  charged. 

Until  within  the  year  just  past  there  has 
been  practically  no  street  lighting  of  the  first 
order  in  American  cities.  Even  now  the 
streets  lighted  anywhere  near  up  to  the  com- 
mon foreign  standard  are  rare.  In  New 
York,  Philadelphia,  Baltimore,  Denver  and  a 
few  other  smaller  but  enterprising  cities  there 
are  now  examples  over  limited  areas  of  light- 
ing that  may  well  be  imitated  elsewhere.  In 
one  or  two  instances  the  illumination  has 
been  even  a  bit  overdone  through  excess  of 
enthusiasm.  In  several  instances  the  partic- 
ularly commendable  improvement  of  using 
opal  globes,  universal  abroad,  has  been  at  the 
same  time  introduced.  If  high  power  arcs 
are  used  the  opal  globe  is  almost  a  necessity 
in  order  to  keep  down  the  glare.  A  street 
lighted  with  naked  arcs  at  the  end  of  each 
long  block  is  notoriously  hard  to  drive 
through  and  produces  an  effect  altogether 
unpleasant.  A  very  thin  opal  globe  reduces 
the  trouble  and  at  the  same  time  greatly 
diminishes  the  shadows  near  the  lamps. 

Lighting  by  Vapor  Lamps,  by  Edson  R. 
Wolcott;  Electric  Review  and  West- 
ern Electrician,  March  27. 
This  is  chapter  VI.   of  part  III.   of  a 
series  of  articles  on  Alternating  Currents 
and  Their  Applications.     Describes  very 


briefly  the  principles  of  the  Cooper  Hew- 
itt Lamp  and  the  Moore  Vacuum  Tube. 

Electric   Lighting   in    Bahia,   Brazil, 
by  A.  H.  Keleher;  Electrical  World, 
March  11. 
Illustrates  and  describes  the  lighting  in 

this  South  American  city. 

A   Volt    Scale   for   Watts-per-Candle 
Meter,  by  Herbert  E.  Ives;  Electri- 
cal World,  March  25. 
Describes   the   apparatus    and   methods 
used  at  the  Bureau  of  Standards. 
The  Chicago  Electric  Shop;  Electrical 
World,  March  18. 
Elaborately    illustrated    article   describ- 
ing the  show-rooms  of  the  Commonwealth 
Edison  Company. 

Electric    Signs    on    Atlantic    City's 

Boardwalk;  Electrical  World,  April  i. 

Describes   and   illustrates   some  of  the 

principal  electric  signs  at  this  well  known 

resort. 

Light  and  Illumination;  Light,  March. 
This  is  the  title  of  a  department  intro- 
duced for  the  first  time  in  the  March  is- 
sue of  this  magazine.  The  editor  con- 
fesses to  having  struck  a  snag  in  the  se- 
lection of  a  title  for  the  department,  as 
the  following  quotation  will  show: 

We  have  been  watching  the  trend  of  the 
times  with  a  view  to  determining  just  how 
best  to  handle  in  these  columns  the  subject 
of  illumination.  At  first  we  were  tempted 
to  view  the  subject  from  the  standpoint  of 
engineering  in  the  illuminating  field,  but 
upon  further  consideration  it  seemed  best  to 
establish  in  Light  a  department  for  those 
who  would  study  the  simple,  practical  meth- 
ods in  illumination  and  the  simpler  ways  to 
accomplish  effects  and  results,  rather  than 
to  talk  from  the  standpoint  of  the  engineer 
to  the  graduate.  Therefore,  we  have  deter- 
mined upon  the  conduct  of  a  department  not 
to  be  entitled  department  of  illuminating  en- 
gineering, but  "  light  and  illumination." 

On  the  whole  this  was  perhaps  the 
wiser  course  for  a  purely  trade  periodical 
to  take.  The  department  will  be  con- 
ducted by  Mr.  Albert  J.  Marshall.  In 
chapter  I.  Mr.  Marshall  discusses :  "  Sim- 
plicity in  Expression,"  "  Both  Practical 
and  Theoretical,"  "  Defining  Light "  and 
"  Illumination  and  Effect." 
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Foreign  Items 

Compiled  by  J.  S.  Dow. 


ILLUMINATION    AND    PHOTOM- 
ETRY. 
SuL  Calculo  dell"  illuminazione  pro- 

DOTTA    DALLE    SUPERFICI    DIFFONDENTI, 

by  U.  Bordoni  {Atti  della  Asso.  Elet- 
trot.  Ital,  March- April,  1909). 
A   mathematical   examination   of  dif- 
fused illumination  and  the  Cosine  Law. 
Notes  on  the  Exhibits  at  the  Berlin 
Exhibition  of  Shipbuilding,  by  W. 
B.  von  Czudnochowski   (Illuminating 
Engineer,  London,  March). 
A  description  of  the  exhibits  relating  to 
light-house    illumination.      These    include 
various     automatic     group-flashing     and 
other   devices,    and   gas.    oil    and    electric 
lamps  for  use  with  searchlights,  etc. 
Editorials,     The     Standardization     of 
Lighting  Units  {Electrician,  March 
5).     The   International   Unit   of 
Light  {Elec.  Engineer,  March  5). 
These  editorials  comment  upon  the  an- 
nouncement of  the  International  Electro- 
technical  Commission  that  a  sub-commit- 
tee has  been  formed  containing  represen- 
tatives both  of  gas  and  electric  lighting, 
for  the  purpose  of  discussing  in  detail  the 
proposed  international  unit  of  light;  some 
important  decisions  on  this  point  are  ex- 
pected shortly. 

Modern  jMethods  of  Illumination   (4) 
General    Problems    in    Illumina- 
tion   and    Illumination    Measure- 
ments, by  L.  Caster  (Cantor  lecture 
delivered  before  the  Royal  Society  of 
Arts,  March  8). 
This  last  lecture  dealt  with  applications 
of  light  for  the  purpose   of   illumination. 
Special  reference  was  made  to  the  neces- 
sity  for   screening   sources   of   light ;    the 
source  itself  ought  to  be  regarded  as  the 
crude  product  until  properly  shaded,  and 
the  lecturer  thought  that  the  matter  was 
so  vital   that  it  might  well  be   made  the 
subject  of  government  action. 

Stress  was  also  laid  upon  the  desirabil- 
ity of  adequate  supervision  of  the  light- 


ing of  schools,  libraries,  factories,  etc., 
good  lighting  being,  like  food  or  air,  a 
necessity. 

Several  striking  experiments  were  per- 
formed illustrating  the  nature  of  the  ultra- 
violet rays  in  illuminants,  and  the  quali- 
ties of  the  "  Euphos  "  glass,  invented  by 
Drs.  Schanz  and  Stockhausen.  wdiicli,  it 
was  claimed,  was  practically  transparent 
to  visible  rays,  but  opaque  to  those  of  the 
ultra-violet  variety. 

An    Integrating    Photometer,    by    H. 

Kriiss   {G.  W.,  INIarch  13.  translated 

from    the    Journal    fiir    Gasbelcuch- 

tung). 
This  article  was  mentioned  after  its  ap- 
pearance in  the  German  magazine ;  it 
deals  with  a  form  of  integrating  photom- 
eter in  which  a  series  of  inclined  mirrors, 
supplemented  by  lenses,  are  utilized. 
Considerations     sur     l'Eclairage     des 

Ateliers  au  moyen  de  la  Lumiere 

Artificielle,  by  P.  Rosemberg  {Rev. 

des  Eclairagcs,  March  15). 
An  account  of  a  report  presented  to  the 
Conseil  de  la  Seine,  on  the  subject  of  fac- 
tory lighting.  Although  the  report  seems 
to  confine  itself  to  reconunendations  with- 
out at  the  present  stage  definitely  prescrib- 
ing regulations,  this  is  interesting  as  an 
emphatic  public  recognition  of  the  im- 
portance of  supervision  of  the  lighting  of 
factories  as  well  as  the  ventilation,  etc. 
Illumination,     Its     Distribution     and 

Measurement,     by     A.     P.     Trotter 

(Continued;    Illuminating    Engineer, 

London,  March). 
The  present  section  of  this  article  deals 
with  the  Lummer-Brodhun  Photometer. 
The  Use  of  Mirrors  in  Photometry,  by 

L.     Wild      (Illuminating     Engineer, 

London,  March). 
Bestimmung  der  mittleren  hemisphari- 

scHEN     Intensitat     einer     Licht- 

quelle.  by   E.   W.   Weinbeer    (Elek. 

Anz.,  March  11). 
A  summary  of  different  methods  of  cal- 
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culating  the  mean  hemispherical  and  mean 
spherical  candle  power  of  illuminants 
from  their  polar  curves  of  light-distribu- 
tion. 

Editorial,  Illuminants  and  Illumi- 
nating Engineering  (/.  G.  L., 
March  i6). 
Discusses  the  decision  to  form  an  Il- 
luminating Engineering  Society  in  Great 
Britain,  and  reviews  the  work  of  the  so- 
ciety in  the  United  States.  Notwithstand- 
ing the  interest  and  value  of  the  papers 
presented  in  America,  the  writer  fears 
that  the  impartial  illuminating  engineer, 
capable  of  weighing  the  merits  of  all  il- 
luminants is  not  yet  likely  to  be  available, 
most  of  the  papers  presented  dealing  with 
one  particular  aspect;  time  is  necessary  for 
the  architect,  gas  or  electrical  engineer, 
or  medical  man,  to  modify  his  own  special 
standpoint  sufficiently  to  lead  to  the  de- 
velopment of  the  required  expert.  The 
writer,  however,  views  the  formation  of 
the  society  with  sympathy. 

ELECTRIC  LIGHTING. 

Etat  actuel  des   Lampes   a   Incandes- 
cence a  Filament  Metallique,  by 
A.  Blondel  {Bull.  Soc.  Int.  des  Elec- 
triciens,  February,  1909). 
Covers   similar  ground   on   the   subject 
of  the  metallic  filament-lamps  to  the  com- 
munication of  the  author  to  the  Electrical 
Congress  in  Marseilles  in  1907;  this  latter 
paper  has  been  previously  referred  to. 

Niedervoltige  Metallfadenlampen  und 

iHRE    Verwendungsgebiete,    by    O. 

Brandt  (Z.  /.  B.,  March  10). 

Discusses  the  peculiar  advantages  and 

applications   of  the  low  voltage  metallic 

filament  lamps.     The  author  presents  life 

curves  of  tungsten  lamps  compared  with 

carbon  filament  lamps  run  at  3  watts  per 

Hefner,   and  points  out  the  value  of  the 

metallic  for  use  on  motor-cars  and  street 

signs,  etc. 

ZwEITEILTGE   EdISON-STOPSEL   MIT   DURCH- 

MESSERAiBSTUFUNGEN,  by  W.  Klemcnt 
(E.  T.  Z.,  March  18). 
Points  out  the  weaknesses  of  the  ordi- 
nary Edison  cap  and  describes  two  recent- 
ly   introduced    modifications    of    the    Sie- 


mens-Schuckert   Co.,   in  which  these  de- 
fects are  claimed  to  be  avoided. 

COMPARAISON  DES  LaMPES  A  FiLAMENT  DE 

Carbone  aux  nouvelles  Lampes  a 
Incandescence  a  Rendement  eleve, 
by  C.  Leonard  (Lumiere  Electrique, 
February  6,  13). 

A  complete  general  article  on  metallic 
filament  and  carbon  electric  incandescent 
lamps. 

Resultats  d'Essais  effectues  au  Lab- 
oratoire  Central  d'Electricite  sur 
LES    lampes    a    Filament    Metal- 
lique, by  F.  Laporte  {Bull.  Soc.  Int. 
des  Electriciens,  February,  1909). 
Describes    tests    on    metallic    filament 
lamps.    The  author  considers  life-tests  on 
metallic  lamps  as  only  of  limited  value  in 
practice ;  the  lamps  almost  invariably  give 
way  before  losing  20  per  cent,  of  their  in- 
itial candle  power,  and,  in  practice,  vibra- 
tion   and    voltage    fluctuation    seriously 
prejudice  their  performances. 

Untersuchungen    an    Gluhlampen,  by 
K.     Sartori      {Elektrot.     u.     Masch, 
March  7). 
A  very  complete  article  on  the  new  in- 
candescent lamps,  containing  an  interest- 
ing diagram  connecting  candle  power  and 
useful  life  with  change  in  voltage.     The 
author    does    not    believe    in    "  over-run- 
ning "  tests  of  useful  life.    He  also  enters 
into  the  theory  of  the  radiation  of  metal- 
lic filament  lamps,  maintaining  that  their 
high  efficiency  can  only  be  explained  on 
the  basis  of  selective  radiation. 

Sull'azione  della  corrente  alternata 
sulle  lampada  ad  incandenza  con 
FiLAMENTi  IN  Tantalio,  by  O.  Scar- 
pa   {Atti    della   Assoc.    Elettr.    Ital., 
January- February,    1909). 
Describes  some  experiments  on  the  ef- 
fect of  alternating  currents  upon  tantalum 
filaments ;  the  author  ascribes  the  effect  to 
the  alternate  attraction  and  release  of  ad- 
jacent filaments  carrying  the  current. 
Elektrische    Handlampen    fur    indus- 

TRIELLE    UND    GEWERBLICHE    BeTRIEBE, 

by  W.  Vogel  {E.  T.  Z.,  March  4,  n). 
Describes  the  conditions  with  which  a 
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safe  hand-lamp  ought  to  comply  and  indi- 
cate   some    methods    by    which    these    re- 
quirements can  be  met. 
Editorial,   The   Comparative   Costs   of 
Gas  and  Electric  Lighting   (Elec. 
Rev.,  March  19). 
The  New  Excello  Arc  Lamp  (Elec.  En- 
gineering, February  25). 
Sixteen      Candle      Power      Tungsten 
Lamps     (Elec.    Engineering,    Febru- 
ary 25). 
The  Economical  Possibilities  of  Light- 
ing   BY    Carbon    Filament    Lamps 
(Continued;     [See     also     correspon- 
dence on  this  subject].  The  lUununat- 
ing  Engineer,  London,  March). 

GAS,  OIL,  ACETYLENE  LIGHTING, 
ETC. 

Modern  Methods  of  Illumination  (3) 
Lighting  by  Oil,  Acetylene,  Alco- 
!  hol,  Petrol-Air  and  Other  Port- 
able Methods,  by  L.  Gaster  (Cantor 
lecture  delivered  before  the  Royal 
i        Society  of  Arts,  March   i). 

In  this  lecture  the  speaker  dealt  first 
with  simple  illuminants,  such  as  candles 
and  oil  lamps,  etc.,  pointing  out  that  these 
were  still  used  in  certain  cases  where  cus- 
tom and  religious  or  historic  association 
dictated  their  use ;  in  addition  the  oil 
lamp,  if  properly  looked  after,  had  certain 
definite  advantages  for  house  lighting,  and 
had  formed  the  subject  of  discussion  at 
the  International  Petroleum  Congress  at 
Bucharest  in  1907. 

More  recently  a  marked  improvement  in 
portable  lamps  had  been  effected  by  util- 
izing the  incandescent  mantle  and  the 
Petrolite.  Blanchard  and  other  lamps  were 
exhibited  as  illustrations  of  this  principle. 

Petrol-air  systems  were  also  described, 
several  complete  working  plants  l^eing  on 
exhibition. 

Acetylene  lighting  was  also  on  exhibi- 
tion ;  special  mention  was  made  on  dis- 
solved acetylene  and  its  use  for  buoys, 
railway  trains,  etc.  In  this  connection 
much  interest  was  exhibited  in  the  Dalen 
automatic  flashlight  and  solar  radiation 
valve  shown. 

In  conclusion  the  lecturer  dealt  briefly 
W'ith  the  relative  costs  of  different  illumi- 


nants, pointing  out  the  misleading  charac- 
ter of  many  such  tables  put  forward.  He 
also  completed  his  lecture  by  a  short 
resume  of  the  theory  of  radiation  under- 
lying the  production  of  light. 
High   Pressure  Gaslighting,  by  V.  M. 

Evans  (/.  G.  L.,  March  16). 
Keith  Pressgas,  by  Finck  (Z.  /.  B.,  Feb- 
ruary 28). 
Some  Industrial  Uses  and  Possibilities 

of    Acetylene,    by    A.    F.    Jenkins 

{Acetylene,  March). 
Returns   of    Gas   Testings    in    London 

(J.  G.  L.,  March  9). 
Acetylene    Nomenclature     (Acetylene, 

March). 
Neue  Invertbrenner    (Z.   f.   B.,   March 

10). 
LuFTGAS  UND  AcETYLENE  (Z .  f.  B.,  March        J 

10).  \ 

This  article  is  a  rather  interesting  com- 
parison of  the  merits  of  compressed  oil- 
gas,  etc.,  and  acetylene;  the  author  is 
chiefly  concerned  to  justify  oil-gas  against 
the  reproach  of  being  subject  to  conden- 
sation in  cold  weather.  This,  he  says, 
was  only  a  characteristic  of  the  older  sys- 
tems, and  does  not  take  place  in  the  case 
of  the  "  poorer  "  mixtures  now  used ;  for 
instance,  some  plants  in  Germany  have 
been  successfully  used  when  the  tempera- 
ture was  as  low  as  10  degrees  without  mis- 
hap. 
An  L'pright  Mantle  Without  a  Prop 

(G.  W.,  March  13). 
L'Eclairage  des  Eglises  par  Acetylene 

(Rev.  des  Eclairagcs,  February  28). 
Meister-Zunder    fur    hangendes    G.\s- 

gluhlicht   (7.  f.  G.,  March  13). 
Gas  '■  .\rc  "  Lighting  on  a  Large  Scale 

(/.  G.  L.,  March  16). 

Coiifrnftinint  iiitUzed : 

AUi  (lella  .\xsor.  Elcttr.  Ttnl.  Atti  dcJln  .i.s.so- 
ciozone  Elrttrotccnirn  TinJiniia. 

Bull.  Sloe.  Tut.  (]rx  l-.'Irrtriciciifi.  Bulletin  of  the 
Boci^te.  Intrruationalr  des  Electncicns. 

Elec.  Rev.     Electrical  Review   (London). 

Elek.  .Anz.     Elektrotechnischcr  .\nzeiner. 

Elehtrot  u.  Mrisch.  Elcktrotechnil;  und  Mn- 
nchinruhfni. 

E.   T.  Z.     Eleltrotechni.<<che  Zcitstchrift. 

Ilium.  Eufi.  Loud.  Jlhcminating  Enr/ineer  of  Lon- 
don. 

G.  IF.     Gdft  World  (London). 

■J.  f.  (I.  Journal  fiir  Gasheleuchtunff  und  Wa^- 
serrersort/unp. 

■T.  G.  L.     Journal  of  GoRliphting   (London). 

Z.  f.  B.     Zeitschrift  fiir  Beleuchtunffsicesen. 


^  The 

Illuminating    Engineer 

Vol.  IV  MAY,    1909  No.  3 

A  CARNIVAL  OF  LIGHT 

''''Men  are  but  childien  of  a  larger  growth" 

We  Americans  are  a  great  people,  but  we  have  one  besetting  sin :  we  take  our- 
selves and  life  too  seriously.  As  soon  as  we  are  out  of  the  cradle  we  start  on  a  dead 
run  for  the  grave,  and  reach  it  breathless  from  haste  and  without  a  single  cheerful  vision 
of  the  scenes  that  we  passed  on  the  way. 

The  most  important  and  valuable  lesson  which  as  a  nation  we  have  yet  to  learn  is 
to  enjoy  life  while  it  is  passing.  We  must  learn  to  relax,  to  throw  off  the  assumed 
cares  and  dignities  of  manhood,  and  at  more  frequent  intervals  become  children  again. 

The  carnival  is  an  ancient  and  wise  institution.  Its  harmless  follies  and  efferves- 
cence of  spirits  are  better  than  oceans  of  "  tonics."  Modern  illuminants  have  enlarged 
the  possibilities  for  festivities  of  this  nature  in  two  ways :  they  have  made  the  night 
available,  when  even  the  most  hurried  business-man  or  workman  can  find  leisure,  and 
they  furnish  in  themselves  a  means  of  an  endless  diversity  of  attractions. 

Let  us  have  at  least  once  each  year  a  Carnival  of  Light.  Let  it  be  held  in  the 
spring  in  celebration  of  the  return  of  sunshine  and  warmth  that  invite  to  outdoor  pleas- 
ures. Let  it  continue  for  a  week ;  and  let  there  be  a  generous  rivalry  among  merchants, 
manufacturers,  civic  organizations,  and  private  citizens  as  to  which  shall  show  the  most 
striking,  novel  and  effective  use  of  light. 

Consider  w^hat  such  a  Carnival  of  Light  would  mean  to  the  prosperity  of  your 
town;  how  many  visitors  it  would  attract;  how  much  enthusiasm  and  public  spirit  it 
would  awaken  in  your  own  townsmen ;  and  how  much  permanent  benefit  would  accrue 
from  the  demonstration  of  the  value  of  better  lighting. 

We  have  not  yet  begun  to  realize  the  possibilities  of  our  wonderful  modern  light- 
sources.  Let  us  more  fully  appreciate  that  the  discoveries  of  science  can  contribute  to 
our  leisure  and  our  delight  equally  as  much  as  to  our  facilities  and  opportunities  for 
labor ;  otherwise  it  were  better  that  we  return  to  the  primitive  condition  of  the  savage. 


(S.^.^hu^ 
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FIG.    I. — TYPICAL    STREET    IN    WARREN,    OHIO. 


Tungsten  Street  Lighting  at  Warren,  Ohio 

By  T.  D.  Hoit. 


Of  the  thousands  of  dollars  spent  an- 
nually in  our  cities  for  the  purpose  of 
public  improvement,  but  a  very  small  per- 
centage of  this  amount  has,  until  recently, 
been  expended  for  the  purpose  of  public 
street  lighting.  The  American  cities  have 
for  a  long  time  awaited  the  introduction 
of  a  lighting  unit  which  could  be  used  to 
a  greater  advantage  for  street  lighting, 
and  since  the  advent  of  the  high  efficiency 
tungsten  lamp  the  long  felt  want  has  dis- 
appeared, and  to-day  we  are  able  to  boast 
of  better  lighted  streets  than  ever  before. 
This  process  of  substituting  the  new  il- 
luminants  for  the  old  has  not  been  local- 
ized, but  has  been  broadcast  in  its  effect. 
This  effect  has  not  only  been  pleasing  to 
the  citizens  and  municipalities  where  such 
changes  have  been  made,  but  has  also 
been  an  aid  to  central  stations  in  the  de- 
velopment of  new  business. 

The  value  and  widespread  operation  of 
the  tungsten  lamp  can  better  be  judged 
when  it  is  vmderstood  that  this  illuminant 


is  being  accepted  to  supersede  all  other 
form  of  street  lighting  ranging  through- 
out the  entire  field  of  street  illuminants. 

\\'hile  it  is  deemed  unnecessary  to  take 
the  time  here  to  comment  upon  the  va- 
rious systems  previous  to  the  introduction 
of  the  high  efficiency  tungsten  lamp,  yet, 
for  any  one  who  is  not  familiar  with  this 
highly  interesting  subject,  it  would  prove 
worth  the  time  spent  in  investigation. 

Some  of  the  more  enterprising  mer- 
chants in  various  localities  have  recog- 
nized the  advantages  presented  by  this 
latest  illuminant,  and  have,  by  its  adop- 
tion, helped  to  increase  their  profits  be- 
cause of  the  excellent  indirect  advertis- 
ing afforded.  This  form  of  lighting  has 
been  made  artistic  by  the  use  of  suitable 
and  decorative  standards  which,  besides 
serving  their  purpose  at  night,  also  add 
materially  to  the  appearance  of  the  street 
during  the  day. 

In  many  instances  where  the  ornamental 
standards  have  been  proposed,  the  light- 
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ing  company,  as  well  as  other  companies 
maintaining  lines  along  the  street,  have 
joined  in  the  enterprise  and  have  elim- 
inated such  poles  and  overhead  construc- 
tion as  has  been  possible,  thereby  greatly 
improving  the  general  appearance  of  the 
street. 

Another  form  of  construction  which  is 
meeting  with  approval  is  the  use  of  or- 
namental casings  made  and  designed  to 
fit  around  trolley  poles.  This  form  of 
construction  has  the  advantage  of  adding 
strength  and  beauty  to  the  trolley  pole 
and  does  away  with  the  necessity  of  plac- 
ing more  obstacles  along  the  curb  line. 

Another  method  of  construction  used 
to  some  extent  is  the  so-called  "  arch  sys- 
tem." While  this  presents  a  very  pleas- 
ing effect  at  night,  yet,  owing  to  the  gen- 
eral spacing,  a  good,  even  distribution  of 
illumination  is  seldom  obtained. 

In  a  majority  of  cases  where  the  tungs- 
ten system  of  street  lighting  has  replaced 


the  former  systems,  the  city  has  derived 
the  advantage  of  far  better  lighted  streets 
at  the  same  relative  total  cost  as  that 
previously  paid.  The  series  tungsten 
lamp  is  by  no  means  alone  in  its  applica- 
tions to  this  class  of  work,  as  the  multiple 
tungsten  lamp  has  also  been  effectively 
used  in  many  localities.  Where  these  va- 
rious systems  have  been  changed  over  for 
a  tungsten  installation,  the  selection  of 
either  multiple,  or  series,  lamps  has  been 
determined  by  the  conditions  to  be  met. 

In  street  lighting  it  is,  at  all  times,  es- 
sential to  produce  an  even  and  well  dis- 
tributed illumination  upon  the  streets  and 
sidewalks.  This  illumination  need  not 
necessarily  be  of  high  (candle  power) 
intensity.  In  selecting  the  amount  of  il- 
lumination required  no  definite  figures 
can  be  given,  inasmuch  as  the  general 
value,  or  importance  of  the  street,  proves 
too  variable  a  quantity. 

By  the  application  of  the  incandescent 
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FIG.  6. — CHARACTEKISTIC  niSTRIBUTION  CURVES.  A.  CLEAR  TUNGSTEN  STREET  SERIES  LAMP — 8o 
CP.  B.  PRISMATIC  GLASS  REFLECTOR — STREET  ?IDE,  22j/2°  FROM  CURB  LINE.  C.  PRISMATIC 
REFLECTOR — HOUSE  SIDE.  22^°  FROM  CURB  LINE.  D.  RADIALLY  FLUTED  METAL  ENAMELED 
REFLECTORS.  l8  IN.  WITHOUT  GUARD.  E.  22  IN.  ENAMELED  STREET  HOOD.  F.  l8.  IN.  ENAMELED 
FLAT  TIN  SHADE. 


system  of  lighting  this  detail  has  been 
more  effectively  accomplished,  especially 
when  the  important  factor  of  wattage 
consumption  for  candle  power  distribu- 
tion of  the  various  electric  street  lighting 
systems  are  taken  into  consideration.  In 
order  to  produce  the  best  results  it  has 
been  found  advisable  to  equip  the  incan- 
descent lamps  with  some  suitable  deflect- 
or, and  to  place  the  lamps  at  such  heights 
that  they  are  above  the  range  of  vision 
and  at  no  time  meet  with  the  interference 
of  foliage.  While  conditions  vary  great- 
ly, it  has  been  found  preferable  to  place 
these  lamps  from  12  to  15  ft.  above  the 
center  plane  of  the  street.  If  placed 
nearer,  the  direct  glare  from  the  lamp  is 
generally  in  the  line  of  vision  and  proves 
very  objectionable  to  drivers  and  pedes- 
trians, and  due  to  this  blinding  effect  the 
liability  of  accident  is  greatly  increased. 

In  general,  a  satisfactory  incandescent 
street  lighting  system  may  be  installed  in 
either  of  the  following  ways : 

1st.  By  the  use  of  lamps  of  equal  candle 
power  and  varying  the  spacing  between 
them. 

2nd.  By  choosing  a  standard  spacing 
and  by  using  lamps  of  different  candle 
power. 


The  spacing  and  use  of  different  candle 
power  lamps  will  depend  upon  the  impor- 
tance and  width  of  the  street. 

Of  the  two  systems  above  referred  to 
there  is  but  little  doubt  that  the  former  is 
the  most  applicable,  as  it  necessarily  em- 
bodies the  use  of  fewer  lighting  units  and 
also  makes  it  possible  for  the  central  sta- 
tion to  carry  a  smaller  lamp  stock. 

The  two  methods  of  street  lighting  ap- 
plicable in  the  use  of  incandescent  light- 
ing are:  "Parallel,"  and  "staggered." 
The  latter  system  has  proved  the  most 
effective  and  accepted  for  residential  dis- 
tricts, while  the  former,  especially  where 
ornamental  standards  are  used,  is  con- 
ceded preferable  for  the  business  districts. 

The  Engineering  Department  of  the 
National  Electric  Lamp  Association  has 
quite  recently  prepared  plans  and  specifi- 
cations for  a  proposed  tungsten  street 
lighting  system  for  the  city  of  Warren, 
Ohio ;  and,  in  order  to  fully  demonstrate 
the  advantage  to  be  gained  over  their  arc 
system,  an  installation  was  made  on  one 
of  their  prominent  streets  and  was  typical 
of  the  installation  proposed  for  that  street, 
and  all  photographs  and  data  included  in 
this  article  have  been  obtained  from  this 
installation. 
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FIG.   /. — ONE  OF  THE  TYPES    OF   STANDARDS. 

The  posts  and  standards  used  are  the 
product  of  local  manufacture.  The  posts 
were  so  designed  that  they  would  also 
serve  the  purpose  of  supporting  the  over- 
head wiring,  as  well  as  presenting  a  de- 
cidedly artistic  appearance  during  the  day. 

Four  types  of  reflectors  were  used. 

Prismatic  glass  reflectors  were  placed 
on  posts  (as  shown  in  Fig.  5)  Nos.  i  to 
4,  inclusive.  These  reflectors  are  so  de- 
signed as  to  distribute  the  light  up  and 
down  the  street,  the  maximum  intensity 
being  at  an  angle  of  223-^  degrees  to  the 
curb  line. 

Radially  fluted  enameled  iron  reflectors 
(Fig.  3)  were  placed  on  posts  Nos.  5  to 
8,  inclusive. 

Enameled  iron  looped  hood  reflectors 
(Fig.  2)  were  placed  on  posts  Nos.  9  to 
12,  inclusive. 

Flat   tin    shades    (diameter    18   inches) 


(Fig.  4)  were  used  on  posts  Xos.  13  to  15, 
inclusive.  These  reflectors  are  construct- 
ed of  heavy  tin,  having  the  under  surface 
brush  enameled. 

All  of  the  metal  reflectors  have  a  cir- 
cular distribution. 

The  relative  distribution  of  the  various 
reflectors  used  may  more  definitely  be  de- 
termined by  reference  to  the  character- 
istic distribution  curves  shown. 

These  posts  were  spaced  approximately 
every  200  ft.,  "  staggered,"  and  the  80  c.p. 
series  tungsten  lamps  used  with  the  above 
mentioned  reflectors  were  placed  on  24-in. 
goosenecks  and  so  located  as  to  allow 
lamps  to  hang  i  ft.  outside  of  curb  line 
and  12  ft.  above  the  center  line  of  the 
street.  These  lamps  were  placed  20  in 
series  on  a  500-volt  D.C.  line  and  were 
maintained  at  4  amperes. 

Photometric  measurements  were  con- 
fined to  measurements  of  horizontal  illum- 
ination at  the  street  surface,  and  were 
carried  out  with  the  aid  of  a  portable 
photometer  of  approved  design.  The  test 
plate  consisted  of  white  blotting  paper 
laid  approximately  with  and  about  yi  in. 
above  the  street  surface.  The  apparatus 
used  was  standardized  by  producing  upon 
the  blotting  paper  illumination  of  known 
intensity  from  a  standard  25-watt  tungs- 
ten lamp.  These  stations  were  located 
every  25  ft.  along  the  street  parallel  to 
the  curb  line  and  readings  were  secured 
along  the  center  line  of  each  walk.  Along 
each  lamp  line  and  along  the  center  line 
of  the  street,  all  station  readings  were 
taken  in  a  line  perpendicular  to  curb  line 
and  approximately  Yi  in.  above  the  sur- 
face and  averaged  .015  foot-candles 
throughout  the  entire  length. 

The  street  is  30  ft.  between  curbs  and 
66  ft.  between  property  lines.  A  6-ft. 
sidewalk  is  located  about  7  in.  above  the 
gutter  line  and  i  ft.  inside  of  property 
lines,  the  crest  of  the  street  being  3  in. 
above  the  gutter  line.  All  houses  along 
the  street  set  back  at  such  a  distance  that 
no  reflection  was  received  to  affect  the 
readings  obtained.  These  illuminometer 
tests  were  made  on  a  clear  night  and  no 
moon. 

The  ornamental  standards  used  in  the 
demonstration  are  of  the  regular  three- 
light  variety  having  two  pendant  lamps 
on  cross   arms,   and  having  a  spacing  of 
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FIG.   8. — STREET   LIGHTED    WITH    TUNGSTEN    LAMPS. 


36  in.  between  centers.  These  pendant 
lamps  are  of  40  c.p.  each  and  are  pro- 
tected by  large  glass  balls  of  8  in.  diam- 
eter. The  single  light  at  the  top  of  orna- 
mental standard  is  of  80  c.p.  and  is  pro- 
tected by  a  lo-in.  glass  ball.  These  orna- 
mental standards  are  to  be  spaced  approx- 
imately every  100  ft.,  according  to  parallel 
.system  throughout  the  business  portion, 
and  so  placed  that  the  cross  arms  will  be 
parallel  to  the  curb  line.  The  pendant 
lamps  are  to  hang  12  ft.  and  top  light 
about  i3J/<  ft.  above  the  sidewalk. 

Lamps  along  one  side  of  the  most  im- 
portant residential  streets  as  well  as  the 
top  light  on  all  ornamental  standards 
throughout  the  business  district  shall  be 
wired  for  all  night  burning.  This  has 
been  found  advisable  instead  of  maintain- 
ing a  complete  all  night  system. 

It  will  be  noted  from  the  accompany- 
ing photographs  that  the  street  where  the 
installation  was  made  is  one  that  is  heav- 
ily wooded  on  both  sides.  In  the  summer 
these  trees  form  a  regular  canopy  over 
the  street  and  because  of  their  low 
branches  and  heavy  foliage  practically 
shut  off  all  light  which  was  given  from 
the  arc.  This  condition  is  identical  with 
the  majority  of  streets  in  Warren.     By 


the  application  of  the  tungsten  lamps,  this 
at  one  time  serious  condition  has  been 
completely  overcome.  The  distribution  as 
obtained  can  better  be  judged  when  the 
night  photograph  taken  from  the  same 
position  has  been  thoroughly  studied. 

The  proposition  at  Warren  which  con- 
fronted the  engineers  was  to  furnish  more 
and  better  light  for  about  255,000  lineal 
feet  of  sidewalk  at  the  same  total  cost  to 
the  municipality.  This  was  formerly  cov- 
ered by  158  arc  lamps,  which  meant  ap- 
proximately one  arc  for  every  1600  ft.  of 
sidewalk.  In  some  instances,  however, 
this  spacing  was  doubled.  These  arcs 
were  operated  at  a  cost  of  $10,820  per 
year,  and  when  it  is  considered  that  each 
arc  is  only  capable  of  taking  care  of  400 
ft.  of  street  or  800  lineal  feet  of  walk, 
some  comparison  of  the  service  received 
for  an  expenditure  of  this  amount  may 
be  definitely  judged.  This  would  mean 
that  from  the  158  arcs  only  126,400  of  the 
total  255,000  lineal  feet  were  receiving 
light,  while  the  remainder  was  practically 
in  darkness.  These  figures  are  based  on 
conditions  most  favorable  to  the  arc  lamps 
and  one  can  very  readily  draw  conclu- 
sions as  to  the  results  obtained  when  they 
are  operated  under  existing  conditions. 
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In  the  entire  installation  approximately 
1000  tungsten  series  lamps  have  been  spec- 
ified. This  total,  however,  includes  lamps 
placed  on  streets  which  were  not  formerly 
lighted,  and  also  includes  the  lamps  used 
on  decorative  standards  throughout  the 
business  district. 


In  conclusion,  it  is  essential  to  note 
that  in  selecting  the  most  desirable  method 
of  street  illumination,  one  must  be  gov- 
erned entirely  by  the  local  conditions  to 
be  overcome,  as  the  amount  of  illumina- 
tion required  varies  in  accordance  with 
the  locality. 


Some  Notes  on  the  Historical  Development  of  Street 

Lighting  in  London  in  the  Seventeenth 

and  Eighteenth  Centuries 


By  a  Correspondent. 


I. 


The  history  of  the  illumination  of  Lon- 
don's streets  has  yet  to  be  written.  To 
unravel  the  tangled  threads,  and  to  bring 
the  dispersed  elements  involved  in  such 
a  history  into  a  clear  and  systematic  nar- 
rative, is  no  easy  task.  In  spite  of  the 
works  of  Stowe,  Maitland,  Seymour,  Ma- 
caulay,  Lecky,  Walter  Besant,  &c.,  who 
occasionally  have  referred  to  this  matter, 
and  who  may  claim  the  distinction  of 
pioneers,  there  still  remain  large  tracts 
of  untraversed  territory,  in  the  exploration 
of  which  the  scholar  has  available  but 
meager  data.  The  following  remarks  are 
only  intended  as  a  preliminary  and  gen- 
eral survey  of  the  lighting  in  London, 
chiefly  in  the  seventeenth  and  eighteenth 
centuries,  and  mainly  derived  from  the 
labors  of  the  before  mentioned  investi- 
gators. 

It  is  curious  in  our  own  days  of  gaslight 
and  electricity  to  look  back  to  those  times, 
when  "  it  was  a  common  practice  in  this 
city  that  a  hundred  or  more  in  a  company, 
young  and  old,  would  make  nightly  in- 
vasions upon  houses  of  the  wealthy  to  the 
intent  to  rob  them  and  that  when  night 
was  come  no  man  durst  adventure  to  walk 
in  the  streets." 

It  was  an  age  of  lawlessness,  when  only 
a  candle  with  a  cotton-wick  was  suspend- 
ed here  and  there  from  six  to  eleven 
o'clock  on  dark  nights ;  it  was  a  time  of 
lanthorns,  flambeaux,  and  linkboys,  when 
everybody  signed  his  will  and  was  pre- 
pared for  death  before  he  left  his  home. 
Forgotten  were  the  bonfires  on  May  Day 
and    Midsummer    Eve    of    Henry    VIII., 


when  the  streets  were  full  of  light,  when, 
over  the  doorways  of  the  houses,  oil- 
lamps  actually  burned  all  night  through. 

In  141 5  the  first  attempt  at  regular 
lighting  of  the  streets  of  London  was 
made  when  the  Mayor,  Sir  Henry  Bur- 
ton, ordered  householders  to  hang  out 
lanthorns  in  the  winter  evenings  betwixt 
Allhallows  and  Candlemas  {i.  e.,  the 
festive  season). 

For  three  hundred  years  afterwards  the 
citizens  of  London  were,  from  time  to 
time,  reminded,  on  pains  and  penalties, 
to  hang  out  their  lanthorns  at  the  ap- 
pointed time;  for,  after  curfew,  the  town 
appeared  practically  lifeless.  For  the  se- 
curing of  houses  against  robbers  and 
thieves,  for  the  prevention  of  murder  and 
the  convenience  of  passengers,  the  watch- 
man with  his  long  coat,  halberd  in  hand, 
and  lanthorn,  passed  the  street  crying 
out: 

"A  light  here,  maids,  hang  out  your  lights. 
And  see  your  horns  be  clear  and  bright, 
That  so  your  candle  clear  may  shine, 
Continuing  from  six  till  nine; 
That  honest  men  that  walk  along 
May  see  to  pass  safe  without  wrong." 

In  1668  all  the  inhabitants  of  London 
were  ordered  "  for  the  safety  and  peace 
of  the  city  to  hang  out  candles  duly  to 
the  accustomed  hour."  In  1679  the  Lord 
Mayor  proclaimed  among  other  things: 
".  .  .  .  the  neglect  of  the  inhabitants 
of  this  city  in  hanging  and  keeping  out 
their  lights  at  the  accustomed  hours,  ac- 
cording to  the  good  and  ancient  usage  of 
this  City  and  acts  of  Common  Council  on 
that    behalf."      But    still    "when    nights 
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darkened  the  streets  then  wandered  forth 
the  sons  of  Belial,  flown  with  insolence 
and  wine,"  and  so  the  Act  of  1676  was  re- 
newed in  1690.  Every  housekeeper  had 
to  place  a  candle  or  a  light,  on  moonless 
nights,  from  Michaelmas  to  Lady  Day, 
"  excepting  such  person  or  persons  as  shall 
agree  to  make  use  of  lamps  of  any  sort, 
to  place  at  such  distances  in  the  street,  as 
shall  be  approved  by  the  justices  of 
peace." 

It  ought  to  be  remarked  that  at  that 
time  an  ingenious  projector,  named  Ed- 
ward Heming,  obtained  letters  patent  con- 
veying to  him,  for  a  term  of  years,  the 
exclusive  rights  of  lighting  up  London. 
He  undertook,  for  a  moderate  considera- 
tion, to  place  light  before  every  tenth 
door,  from  Michaelmas  to  Lady  Day,  and 
from  six  to  twelve  o'clock.  Although 
Heming's  lanthorns  glimmered  feebly,  he 
really  had  done  a  good  deal  to  illuminate 
and  guard  the  city,  and  to  banish  noc- 
turnal shadows.  Nevertheless  his  con- 
temporaries attacked  him  furiously,  and 
the  license  granted  in  1694  to  certain  per- 
sons "  concerned  and  interested  in  glass- 
lights,  commonly  called  or  known  by  the 
name  of  convex-lights  "  was  withdrawn  in 
1716. 

The  city  had  again  many  districts 
where  no  light  was  to  be  seen.  In  1716 
every  housekeeper  whose  house  fronted 
any  street  or  lane  and  was  rented  at  £10. 
and  every  person  having  the  charge  of  a 
public  building,  was  required  and  obliged, 
on  penalty  of  a  fine  of  one  shilling,  during 
every  dark  night,  from  September  29  until 
March  25,  to  hang  out  one  or  more  Ian- 
thorn  or  lanthorns  with  sufficient  wick- 
candles  lighted  therein,  and  to  continue 
the  same  burning  in  every  such  dark 
night,  from  the  hour  of  six  until  the  hour 
of  eleven  o'clock  of  the  same  night. 

This  method  of  lighting  the  streets  at 
night  was  soon  found  to  be  very  inade- 
quate and  insufficient,  because  (i)  most 
of  the  inhabitants  were  not  rated  up  to 
£10.  and  (2)  the  limited  period  of  time 
during  which  the  streets  were  lighted 
were  found  to  expose  the  citizens  to  the 
depredations  of  street  robbers  and  house- 
breakers. After  eleven  o'clock  the  city 
was  practically  in  total  darkness.  The 
shops,  which  were  kept  open  till  eight  or 
nine  o'clock  in  the  evening,  alone  made 


the  streets  agreeable  for  these  few  hours, 
so  that  Defoe  in  1729  published  a  pam- 
phlet wherein  he  demonstrated  his  plan, 
according  to  which  our  streets  were  to  be 
so  strongly  guarded  and  so  gloriously  illu- 
minated that  any  part  of  London  would 
be  as  safe  and  pleasant  at  midnight  as  at 
noonday,  and  burglary  totally  unprac- 
ticable. 

Up  to  1736  the  lighting  was  done  by 
contract,  and  the  contractors,  by  a  singu- 
lar arrangement,  agreed  to  pay  the  city 
£600  a  year  for  their  monopoly.  In  re- 
turn for  this  they  were  empowered  to  levy 
a  rate  of  6  shillings  a  year  upon  all  house- 
keepers who  paid  poor  rates,  and  from  all 
who  had  houses  of  over  £10  per  annum, 
unless  they  hung  out  a  lanthorn  or  a 
candle  before  their  doors  (see  above). 

As  this  private  undertaking  became  a 
good  job  for  the  contractors,  and  the  rob- 
beries increased  in  1736,  it  was  thought 
needful  to  apply  to  Parliament  for  powers 
to  light  the  streets  in  a  more  effectual 
manner,  and  to  take  the  lighting  of  the 
city  out  of  private  hands.  An  act  was 
accordingly  passed,  by  which  the  city  was 
empowered  to  put  up  lamps  where  they 
might  think  fit.  to  burn  from  sunset  to 
sunrise.  And  to  bear  the  expense  of  this 
lighting  a  rate  was  imposed  of  7  shillings 
on  every  house  under  the  rent  of  £10  per 
annum;  of  10  to  20  shillings  on  houses  at 
£12  per  annum;  of  20  to  30  shillings  on 
houses  at  £14  per  annum;  of  30  to  40 
shillings  on  those  at  £16,  and  not  more 
than  40  shillings  on  houses  of  a  higher 
rental.  Instead,  therefore,  of  a  thousand 
lamps,  the  number  was  now  increased  to 
4679 ;  but  as  these  even  were  not  sufficient 
several  of  the  wards  made  a  considerable 
increase,  so  that  the  whole  could  amount 
to  no  less  than  5000. 

This,  however,  was  only  the  amount  in 
the  "  City  and  Liberties,"  and  does  not 
include  the  suburbs.  In  1738  it  was  esti- 
mated that  the  whole  number  of  lamps 
was  about  15.000.  The  time  of  lighting 
also,  which  before  had  been  only  750 
hours  annually,  was  increased  to  5000. 
In  1739  and  1744  this  act  was  enlarged, 
and  made  more  stringent  owing  to  the 
great  number  of  robberies  committed  in 
the  streets  during  the  night.  I  mention 
"  the  officious  linkbov's  smokv  light,"  and 
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the  dim  light  of  the  theatres  and  taverns, 
and  turn  again  to  street  Hghts. 

The  age  of  lamps  was  approaching. 
The  city  made  another  and  more  impor- 
tant step  in  1762.  In  that  year  the  West- 
minster Paving  and  Lighting  act  was 
passed.  The  days  of  the  lamp  lighters 
iDCgan    (see  Hogarth's  wonderftil  picture, 


"  The  Rake's  Progress,"  reproduced  on 
the  front  cover)  with  the  tin  vessel 
containing  oil,  till  also  this  feeble  glim- 
mering light  was  superseded  by  the  intro- 
duction of  gas,  first  adopted  in  London's 
streets   in   1807. 

(To  Be  Continued.) 


Indirect  Illumination 


By  Augustus  D.  Curtis. 


Certain  illuminating  engineers  and  the- 
orists who  are  not  conversant  with  the 
latest  developments  in  indirect  illumina- 
tion, or  who  have  not  even  seen  installa- 
tions of  this  method  along  the  most  re- 
cent lines  of  endeavor,  have  taken  occa- 
sion to  covertly  attack,  criticise  and  make 
fun  of  this  method  as  recently  applied,  at 
the  same  time  acknowledging  that  they 
have  not  personally  come  in  touch  with 
these  developments.  Such  articles  seem 
uncalled    for   and    unjust.      They    are    no 


credit  to  the  authors,  and  I  predict  that 
in  a  short  time,  when  indirect  illumina- 
tion has  come  into  its  own,  and  when  not 
thousands  but  millions  of  people  are  ex- 
periencing the  comfort  and  blessings  of 
indirect  illumination,  they  will  recall  with 
regret  their  efforts  to  belittle  the  advance- 
ments now  being  made  along  this  line. 

It  is  needless  for  me  to  go  into  the  the- 
ory of  this  method  of  illumination,  or  to 
explain  why  certain  criminals  went  in- 
sane in  circular  prisons  hundreds  of  years 
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FIG.    I. INDIRECT    LIGHTING    AT    THE    KENV/OOD  CLUB,   CHICAGO. 
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ago;  it  is  more  pertinent,  practical  and 
sensible  to  ignore  such  covert  attacks  and 
simply  state  for  the  benefit  of  your  read- 
ers and  the  thousands  of  those  who  are 
interested  in  indirect  illumination  that  it 
is  now  no  longer  a  theory,  but  that  it  has 
been  worked  out  in  its  practical  applica- 
tion, made  commercially  available,  and  is 
a  demonstrated  success.  Not  one  person 
who  has  worked  under  this  method  of  in- 
direct illumination  in  its  recent  applica- 
tion but  is  an  enthusiast  in  its  praise. 
Were  no  financial  remuneration  for  the 
time  and  expenditure  made  in  working 
out  this  problem  received  by  those  re- 
sponsible for  these  developments,  they 
would  feel  amply  repaid  by  the  great 
comfort  and  benefit  conferred  upon  those 
who  are  now  working  under  this  system. 
"  The  proof  of  the  pudding  is  in  the  eat- 
ing," and  the  proof  of  a  lighting  system 
is  the  satisfaction  and  comfort  it  gives 
the  users. 

The  accompanying  illustration  shows 
the  library  in  the  Kenwood  Club,  Chi- 
cago, one  of  the  oldest  and  most  aristo- 
cratic clubs  in  the  city.  This  library  is 
28x30  feet.  They  previously  lighted  this 
room  with  fourteen  16  candle  power  car- 
bon filament  lamps ;  eight  around  the 
walls  and  six  on  upright  sockets  of  the 
combination  fixture,  as  shown,  in  the  cen- 
ter of  the  room.  The  illumination  was 
very  unsatisfactory  and  the  only  places  a 
person  could  read  with  any  degree  of 
comfort  were  under  the  three  wall  lights, 
as  shown.  The  illustration  shows  "  adapt- 
ables "  applied  to  the  center  chandelier. 
Each  contains  a  60  watt  tungsten  lamp, 
producing  an  even  distribution  of  light, 
by  which  one  can  read  in  comfort  in  any 
part  of  the  room.  Besides  the  room 
shown  this  club  has  installed  the  same 
system  in  the  card  rooms,  where  the  re- 
sults are  also  extremely  pleasing  to  the 
members.  A  number  of  clubs  are  install- 
ing this  method  of  illumination,  among 
them  the  Strollers'  Club  of  New  York 
City. 

The  American  Radiator  Company,  hav- 
ing salesrooms  and  offices  in  all  large 
cities  in  the  covmtry,  have  adopted  in- 
direct illumination  in  their  two  buildings 
on  Michigan  avenue.  Chicago,  and  are 
also  installing  same  in  their  St.  Louis  and 
Detroit  places  of  business.     This  method 


of  illumination  is  meeting  with  favor  in 
office  buildings,  where  there  are  usually 
certain  number  of  offices  that  are  difficult 
to  rent  on  account  of  their  being  inside 
rooms.  Many  large  counting  houses  have 
or  are  making  installations  of  this  sys- 
tem, as  the  glare  from  the  highly  glazed 
papers  and  ledgers  is  entirely  done  away 
with,  and  it  is  estimated  that  20  per  cent, 
more  work  under  artificial  illumination  is 
accomplished  than  with  working  under 
direct  lighting. 

To  show  what  some  of  those  who  have 
installed  indirect  illumination  think  of  the 
system  may  be  interesting. 

The  Chicago  Beach  Hotel  has  installed 
this  method  of  illumination  in  the  dining 
room  with  very  satisfactory  results.  Mr. 
Gray,  manager  of  this  hotel,  states: 

"  W'e  have  had  nothing  but  compli- 
ments from  the  guests  who  are  using  this 
room.  Before  the  installation  of  these 
fixtures  we  were  using  16  candle  power 
carbon  filament  lamps  and  were  using 
2240  watts.  The  four  new  fixtures  with 
twelve  100  watt  tungsten  lamps  are  con- 
suming 1200  watts,  making  our  saving 
1040  watts.  The  saving  in  current  does 
not  compare  with  the  great  satisfaction  to 
our  guests  of  this  system  of  illumination, 
and  I  predict  a  great  future  for  illumina- 
tion of  this  kind." 

Aimer  Coe,  the  well  known  optician, 
states : 

"  We  have  had  but  a  month's  trial  of 
the  system  of  indirect  illumination,  but 
now  feel  that  we  should  under  no  cir- 
cumstances like  to  go  back  to  the  old 
methods  (and  we  have  tried  several). 
Present  day  systems  of  lighting — that  is, 
by  large  volumes  of  light  emanating  di- 
rectly from  powerful  units — are  all  sub- 
ject to  the  same  serious  objection  in  that 
it  is  practically  impossible  to  place  these 
units  out  of  direct  line  of  vision.  This 
direct  lighting,  of  questionable  quality  at 
best,  falling  upon  the  eyes  from  highly 
luminous  sources,  and  for  long  periods,  is 
conceded  to  be  most  harmful  to  eyes  and 
a  severe  tax  on  our  nervous  energy.  The 
writer  believes  that  by  proper  illumina- 
tion by  indirect  methods — that  is,  by  re- 
flectors obscuring  completely  all  direct 
sources  of  light — that  besides  removing 
the  source  of  much  eye  distress  and  fre- 
quent   headaches,    energy    is    conserved. 
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tendency  to  irritability  is  lessened,  and 
that  one  working  under  such  conditions 
must  be  physically  and  mentally  better  at 
the  day's  end."' 

The  results  found  by  practically  all 
those  who  have  installed  this  method  of 
illumination  in  their  counting  rooms  can 
be  expressed  in  the  words  of  one  of  the 
companies  using  it  (Requa,  Enger  & 
Co.),  who  say: 

"  The  system  of  indirect  illumination ' 
produces  a  more  satisfactory  diffusion  of 
light  than  we  had  supposed  it  were  pos- 
sible to  secure  by  artificial  illumination. 
It  is  the  nearest  approach  of  daylight  we 
have  ever  seen  produced  by  artificial 
means.  The  great  comfort  derived  from 
its  use  makes  us  feel  under  personal  obli- 
gations to  you  for  having  at  last  per- 
fected indirect  illumination.  We  have  al- 
most entirely  done  away  with  individual 
desk  lighting  and  every  nook  and  corner 
of  our  office  is  evenly  and  well  illuminat- 
ed. The  glare  on  our  ledgers  and  papers 
previously  experienced  from  the  direct 
system  we  had  is  entirely  done  away 
with." 

One  store  on  La  Salle  street,  Chicago 
(Hartzell-Lord),  express  themselves  in 
this  manner: 

"We  had  recently  installed  sixteen  40 
watt  direct  tungsten  lights,  which  were 
replaced  by  your  system,  and,  while  we 
are  obtaining  fully  as  much  light  as  for- 
merly, the  same  is  now  evenly  distributed 
and  the  absence  of  any  glare  is  notice- 
able. We  might  also  add  that  the  wear 
and  tear  on  the  eyes  (such  as  headaches) 
has  been  remedied  altogether,  and  we 
cannot  speak  too  highly  of  this  svstem." 

Mr.  H.  H.  Windsor,  the  editor  of  Popu- 
lar Mechanics,  writes  as  follows : 

"  The  lights  installed  in  my  private  of- 
fices are  affording  such  a  relief  to  the  eye 
strain  that  I  feel  impelled  to  make  an 
exception  to  a  rule  that  has  not  been 
broken  in  many  years,  and  to  offer  this 
voluntary  tribute.  The  system  sheds  a 
light  which  combines,  as  I  have  never  be- 
fore experienced,  the  strength  of  noon- 
day sun  with  the  soft  glow  that  comes  to 
snow-capped  mountains  at  sunset.  The 
room  itself  does  not  appear  to  be  unusu- 
ally well  lighted,  but  when  one  had  oc- 
casion to  read  fine  print  in  any  part  or 
corner,  then  it  is  he  realizes  its  efficiency 


and  charms,  and  surprise  gives  place  to 
permanent  satisfaction.  It  has  certainly 
taken  from  the  electric  light  that  harsh- 
ness and  severity  which  inventors  have 
been  seeking  to  eliminate  ever  since  the 
first  electric  arc  flashed  forth." 

Chickering  Brothers,  piano  manufac- 
turers, state : 

*'  Results  with  the  indirect  system  have 
been  eminently  satisfactory,  and  visitors 
are  greatly  impressed  with  the  soothing 
eft'ect  of  this  light.  Our  employees  find 
the  light  superior  to  anything  we  have 
ever  had.  It  has  been  the  means  of  ex- 
pediting our  work  very  perceptibly." 

The  foregoing  expressions  from  a  few 
of  the  users  of  indirect  illumination  in  its 
most  recent  development  express  the  gen- 
eral opinion  of  thousands  who  are  work- 
ing under  its  pleasing  influence.  Over 
1500  indirect  lighting  units  have  been  in- 
stalled since  this  system  was  presented 
through  the  Illuminating  Engineering  So- 
ciety last  October.  It  is  now  quite  gen- 
erally acknowledged  that  indirect  illumi- 
nation is  at  last  commercially  available ; 
that  it  is  no  longer  a  theory  or  an  ex- 
periment, but  a  proven  success. 

In  consequence,  architects  are  more 
than  ever  going  into  this  method  of  il- 
lumination, realizing  its  great  desirabil- 
ity. D.  H.  Burnham  &  Co.,  the  well 
known  architects,  have  installed  indirect 
illumination  in  their  offices  and,  with 
specially  designed  art  glass  bowls  con- 
taining the  inverted  units,  have  secured 
very  artistic  results.  Jn  the  lighting  of 
large  auditoriums,  architects  have  long 
been  looking  for  a  practical  solution  of 
the  problem.  Marshall  &  Fox,  architects 
of  the  new  Maxine  Elliott  Theatre,  New 
York,  are  now  installing  in  the  large  au- 
ditorium of  the  South  Shore  Club,  Chi- 
cago— a  building  approximately  90x115 
feet  28-foot  ceiling — indirect  illumina- 
tion, using  three  large  specially  designed 
chandeliers,  each  containing  inverted 
units  to  contain  100  watt  tungsten  lamps. 

The  lighting  field  is  so  large,  its  inter- 
ests so  varied,  and  the  advancement  in  it 
so  great  that  perhaps  it  is  more  charitable 
to  think  that  the  critics  of  indirect  illumi- 
nation are  so  busy  with  their  own  grind- 
ing that  they  have  not  had  the  time  or 
opportunity  of  thorough  investigation  be- 
fore rushing  into  print. 
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Growth  of  the  Electric  Sign 


By  T.  I.  Tones. 


Starting  with  a  simple  formation  of 
outline  letters  made  up  of  incandescent 
lamps,  the  electric  sign  has  developed  into 
enormous  proportions  with  the  produc- 
tion of  most  striking  effects ;  and  the  end 
of  its  development  is  not  yet  in  sight. 

The  value  of  a  sign  naturally  depends 
upon  the  number  of  people  who.  see  it; 
probably  more  people  pass  the  corner  of 
Broadway  and  Forty-second  street,  New 
York,  between  the  hours  of  sunset  arid 
sunrise  than  any  other  spot  on  the  Ameri- 
can continent.  It  is  natural,  therefore, 
that  every  available  location  in  this  vicin- 
ity for  an  electric  sign  should  be  occupied. 

Fig.  I  shows  one  of  the  largest  and 
most  striking  signs  recently  erected,  being 
located  on  top  of  the  old  building  now 
standing  opposite  the  Times  Building, 
at  the  intersection  of  Seventh  ave- 
nue   and     Broadwav    with     Fortv-second 
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street.  The  sign  is 
in  colors,  and  has 
one  change, 
lettering  all  goes 
out,  together  with 
the  outline  indicat- 
ing the  lower  frill 
of  the  petticoat, 
leaving    only    the 

upper  frill  and  the  ankles  and  feet  show- 
ing. The  size  of  the  sign  can  be  appreci- 
ated by  comparing  it  with  the  size  of  the 
building,  an  old-fashioned  four  story 
structure.  The  sign  is  70  feet  long  and 
55  feet  high,  and  contains  1867  lamps. 


The  sign  shown 
in  Fig.  2  is  notice- 
able for  the  exquis- 
ite blending  of  col- 
ors and  the  dainti- 
ness of  design.  The 
leaves  and  fruit  are 
^^^-  3-  shown  in  their  nat- 

ural tints.  The  de- 
signers of  this  sign  have  received  letters 
of  commendation  and  inquiry  from  all 
over  the  world. 

Fig.  3  shows  the  two  changes  of  an- 
other sign,  its  position  covering  the 
entire   front  of  a  building  facing  Long- 


[■ 
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acre  Square.  The  Scotch  plaid  back- 
ground is  formed  in  colored  lamps.  The 
sign  contains  1793  lamps. 

A  little  further  down  Broadway  is  lo- 
cated the  sign  which  goes  through  three 
changes,  as  indicated  in  Fig.  4.     The  line 


running  up  to  the  "  $100  "  is  in  red,  and  as 
it  runs  up,  the  "  $100  '"  changes  to  "  $65," 
and  the  word  "  old  '"  into  "  new."  This  is 
followed  by  the  appearance  of  the  entire 
wording  of  the  sign.  Lamps  of  three  dif- 
ferent colors  are  used  to  make  up  the  sign. 


Light  Tinted  Symbols  on  Dark  Backgrounds  in 

Printing 


By  Albert   T.  INIarshall. 


Custom — common  usage — is  something 
which  every  new  idea  and  thought  must 
battle  with  and  overcome  before  recogni- 
tion of  a  broad  and  public  nature  can  be 
hoped  for.  Even  in  this  day  of  wonderful 
scientific  achievements,  in  many  instances 
we  take  too  much  for  granted ;  the  result 
being  that  in  many  cases  a  method  which 
we  have  accepted  as  correct  proves,  upon 
investigation,  to  be  the  reverse.  An  ex- 
ample of  such  usage,  to  my  mind,  is  the 
common  method  of  printing  by  black  let- 
tering on  white  surfaces. 

The  use  of  black  lettering  on  white  sur- 
faces has  been  handed  down  to  us  from 
time  beyond  recall,  until  we  have  begun 
to  look  upon  it  as  absolutely  fixed  ;  we  ac- 
cept it  simply  because  our  forefathers  and 
their  forefathers  used  such  a  method.  The 
use  of  this  method  was,  in  all  probability, 
brought  about  by  the  fact  that  it  is  an 
easier  matter  to  make  a  marking  fluid 
which  was  of  a  black  or  dark  color  than 
to  produce  a  light  colored  fluid.  With  tlie 
advent  of  the  printing  press  and  the  use 
of  type  further  use  was  made  of  dark 
fluids.  So  far  as  the  writer  has  been  able 
to  ascertain,  there  appears  to  be  no  scien- 
tific reason  why  the  method  should  ever 
have- been  put  into  use  other  than  this,  or 
why  it  should  remain. 

I  am  convinced  as  the  result  of  experi- 
ments during  the  past  several  years,  and 
from  a  consideration  of  the  simple  theory 
of  vision,  that  the  method  of  using  light 
tinted  symbols  on  dark  backgrounds  is  far 
preferable  to  the  present  method  of  black 
symbols  on  white.  I  here  call  attention  to 
the  fact  that  I  recommend  light  tinted 
symbols  on  dark  backgrounds,  and  not 
zvhite  symbols  on  black  backgrounds ;  in 
the  early  stages  of  my  experimental  work 
I   convinced   mvself   that   zvhite  on   black 


was  not  only  unnecessary,  but  is  rather  in- 
jurious to  the  eye,  because  the  contrast  is 
too  great.  This  statement,  however,  does 
not  hold  for  display  work,  where  severe 
contrasts  are  desirable. 

I  have  experimented  with  a  large  num- 
ber of  combinations  of  tints,  or  shades  of 
colors  for  light  tinted  symbols  on  dark 
background,  and  the  most  generally  satis- 
factory combination  that  I  have  thus  far 
been  able  to  obtain  is  amber  or  yellow 
symbols  against  a  dark  green  background. 
Yellow  is  perhaps  one  of  the  most  accept- 
able colors  to  the  eye,  coming  as  it  does 
in  the  middle  of  the  spectrum,  while  green 
is  used  generally  in  nature  for  the  eye  to 
rest  upon.  I  am,  however,  not  prepared  to 
state  that  this  combination  is  the  best 
possible  one,  as  I  have  not  yet  concluded 
my  investigations  in  this  direction. 

In  advocating  this  theory  I  fully  appre- 
ciate the  fact  that  to  attempt  to  put  it  into 
general  use  on  the  spur  of  the  moment 
would  be  absolutely  wrong,  inasmuch  as 
the  eye,  having  become  (forcibly)  accus- 
tomed to  the  present  method,  would  not 
be  able  to  at  once  adjust  itself  to  the  pro- 
posed system ;  but  by  a  slow  process  of 
evolution,  which  I  am  firmly  convinced 
will  be  brought  about,  the  eye  will  natu- 
rally adjust  itself  to  the  change  and  bene- 
fit accordingly. 

The  theory  underlying  the  proposed 
method  may  be  summed  up  as  follows : 

It  is  common  knowledge  that  in  order 
to  "  see  "  an  object,  light  rays  must  be  re- 
flected from  the  object  to  the  retina  of 
the  eye.  Therefore,  when  we  look  at  a 
page  of  printed  matter  done  in  the  pres- 
ent method  of  black  on  white,  what  we 
actually  "  see  "  is  the  white  or  light  back- 
ground, and  (indirectly)  the  letters,  pure- 
ly and  solely  by  contrast,  inasmuch  as  the 
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white  or  light  background  reflects  light, 
while  the  printing,  being  in  black,  may  be 
considered  as  absorbing  all  light  rays  fall- 
ing upon  it.  It,  therefore,  will  be  under- 
stood that  in  order  to  "  see  "  in  our  pres- 
ent style  of  printing,  the  eye  must  receive 
hght  rays  from  the  page  as  a  whole,  minus 
that  taken  up  by  the  type — an  area  which 
is  usually  many  times  greater  than  the 
combined  areas  of  the  letters,  thereby 
stimulating  the  eye  far  beyond  what  is 
necessary.  In  the  proposed  method  the 
eye  "  sees  "  exactly  wha.t  it  needs  to  see, 
not  the  background,  but  the  light  tinted 
symbols  themselves,  which  reflect  light  to 
the  retina  of  the  eye,  while  the  dark  back- 
ground absorbs  the  light  falling  upon  it. 

This  method  may  be  compared  to  a  jew- 
eler's window,  where  the  bottom  is  cov- 
ered with  black  velvet,  on  which  is  dis- 
played jewelry,  precious  stones,  etc.  When 
you  look  into  such  a  window  you  are  not 
interested  in  the  black  velvet  (back- 
ground), but  in  the  goods,  which  for  our 
purpose  may  be  considered  as  printing. 
Take  as  another  simple  illustration  the 
method  of  writing  with  white  chalk  on 
blackboards,  as  is  customary  in  public 
schools;  you  will  recall  that  it  was  a  com- 
paratively easy  matter  to  "  see  "  writing 
done  in  such  a  manner.  Such  illustra- 
tions are  numerous. 

In  my  experimental  work  I  have  at- 
tacked this  theory  primarily  from  the 
physiological  standpoint.  My  knowledge 
of  the  purely  practical  and  economical 
sides  as  to  printing  and  manufacture  of 
paper  are  rather  meager.  It  will  perhaps 
be  of  interest,  however,  to  note  that  this 
theory  seems  to  offer  a  solution  of  the 
problem  ol  saving  the  forests  from  an 
early  total  destruction,  the  trees  in  which 
are'  being  cut  down  to  manufacture  the 
paper  that  is  used  for  printing  of  news- 
papers. News  paper  once  used,  as  at  pres- 
ent, is  of  little  or  no  value  for  printing 
again,  inasmuch  as  the  ink  used  is  com- 
posed of  oils  and  gum,  and  resists  all 
bleaching  processes.  With  the  use  of  the 
proposed  method  of  light  symbols  on  dark 
backgrounds  newspapers  could  be  used 
over  again,  perhaps  many  times.  It  ap- 
pears that  it  has  been  a  somewhat  difficult 
matter  to  obtain  highly  satisfactory  light 
or  white  inks,  but  this  difficulty  could  and 


would  be  overcome  if  the  demand  was  suf- 
ficiently great. 

A  study  of  statistics  with  reference  to 
the  alarming  increase  of  defective  eye- 
sight will  also  be  an  incentive,  I  think,  for 
reasonable  thought  being  given  to  the  pro- 
posed theory.  For  instance,  in  ^^ermont,. 
of  the  school  children's  eyes  that  were  ex- 
amined, 34  per  cent,  were  found  to  be  de- 
fective; while  in  New  York  City,  out  of 
58,948  children  examined,  17,938,  or  about 
30  per  cent.,  had  defective  vision.  Dr. 
Hermann  Cohn,  of  Berlin,  states  that  de- 
fective vision  is  becoming  more  prevalent 
with  the  increasing  tax  on  the  eye  by 
more  study;  among  pupils  who  had  re- 
mained at  school  the  full  fourteen  years, 
6;^  per  cent,  had  defective  eyesight.  A 
report  of  Dr.  Maximilian  Bondi  supplies 
similar  high  figures. 

While,  of  course,  defective  vision  is 
largely  due  to  the  wTong  use  of  natural 
and  artificial  light,  both  in  schools  and  at 
home,  yet  I  am  thoroughly  convinced  that 
a  goodly  share  of  such  defective  vision 
could  be  materially  eliminated  by  the  use 
of  what  seems  to  me  a  more  reasonable 
method  of  printing.  This  can  be  appre- 
ciated when  one  considers  the  amount  of 
study  that  the  ordinary  pupil  is  supposed 
to  undergo,  where  the  eye  is  generally 
compelled  to  look,  for  a  long  period  of 
time,  at  comparatively  large  white  sur- 
faces in  order  to  "  see  "  print. 

Until  such  time  as  the  proposed  method 
can  be  put  into  use,  it  seems  that  we 
should,  at  least  in  school  books,  get  away 
from  the  use  of  white  paper,  which  re- 
flects more  light  to  the  eye  than  is  neces- 
sary, and  use  in  its  place  a  mat  surfaced 
paper  of  amber  or  yellow  tint,  or  some 
other  acceptable  shade.  This,  I  think,  is 
the  least  of  the  two  evils  so  long  as  we 
use  black  or  dark  symbols  on  white  or 
light  backgrounds. 

I  would  like  to  call  attention  to  the 
very  valuable  research  work  that  Profes- 
sor Robert  M.  Yerkes,  of  Harvard  Uni- 
versity, has  conducted  with  reference  to 
ascertaining  the  proper  character  and  size 
of  type  that  should  be  used  in  printing. 
Professor  Yerkes,  as  I  understand,  is  of 
the  opinion  that,  with  a  little  experimen- 
tation with  the  designs  and  use  of  type, 
radical    changes   would   be   the    outcome. 


132 


THE   ILLUMINATING    ENGINEER 


Flaming  Arc  Lamps 


By  Theodore  Stave. 


Perhaps  no  other  form  of  iUuminant 
has  made  such  rapid  progress  in  this  coma- 
try  during  the  last  year  as  the  flaming  arc 
lamps.  It  is  only  three  years  ago  since 
the  first  flaming  arc  lamps  appeared  in  this 
country,  and  it  was  then  generally  con- 
sidered as  a  freak  and  its  use  was  at  that 
time  considered  to  be  limited  only  to  the- 
atres and  advertising  purposes.  Very  lit- 
tle was  known  about  the  many  industrial 
uses  to  which  this  most  efficient  type  of 
arc  lamp  could  be  put.  It  was  little  known 
then  that  the  principal  cities  in  Europe 
had  already  adopted  this  type  of  lamp  for 
the  illumination  of  their  main  thorough- 
fares and  that  almost  every  large  mill  of 
importance  had  adopted  them,  and  it  is 
only  within  the  last  year  that  authorities 
in  this  country  have  begun  to  realize  the 
enormously  economic  advantages  of  this 
illuminant. 

As  far  back  as  1870  successful  experi- 
ments were  made  in  Paris  with  a  lamp, 
which  was  then  known  as  "  Lamps-Soleil,'' 
and  hailed  as  the  most  wonderful  produc- 
tion in  electric  arc  lamps  ever  devised. 
The  idea,  however,  was  abandoned  on  ac- 
count of  the  high  cost  of  carbon  and  of  the 
imperfect  manufacture  of  these  carbons 
and  was  only  renewed  comparatively  re- 
cently, when  important  improvements  in 
the  impregnated  carbons  were  made.  One 
of  the  principal  drawbacks  of  impreg- 
nated carbons  is  the  fact  that  after  cooling 
they  are  coated  with  a  slag  which  is  non- 
conductive  and  will  thus  prevent  the  strik- 
ing up  of  the  arc.  This  trouble  is  more 
noticeable  in  the  case  of  vertically  aligned 
carbons  than  in  the  case  of  downwardly 
inclined  carbons.  Through  very  recent 
developments,  however,  the  carbon  makers 
have  been  able  to  minimize  this  defect  to 
such  an  extent  that  even  vertical  carbons 
will  strike  up  perfectly  satisfactorily  after 
cooling.  It  has  thus  been  possible  to  de- 
velop another  type  of  flaming  arc  lamps, 
those  with  vertical  carbons,  which,  on  ac- 
count of  the  lower  energy  consumption,  is 
more  advisable  for  certain  uses  than  the 
flaming  arc  lamp  with  downwardly  in- 
clined  carbons;    incidentally   it  has   been 


possible  to  use  larger  carbons,  and  thus 
considerably  increase  the  burning  hours  of 
these  lamps.  In  fact,  the  lamp,  which  has 
only  the  over  all  dimensions  of  the  ordi- 
nary ten-hour  flaming  arc  lamp,  with  in- 
clined carbons,  can  be  made  to  last  twent}-- 
six  hours.  The  last  distribution  is  more 
favorable  as  the  maximum  candle-power 
is  at  an  angle  of  60  degrees  against  an 
angle  of  45  degrees  in  the  inclined  carbon 
lamps.  These  recent  improvements  in 
flaming  arc  lamps  have  a  very  beneficial 
eft'ect  on  the  electric  lighting  industry,  as 
the  need  has  been  felt  more  and  more 
every  day  of  more  efficient  illumination 
than  the  ordinary  inclosed  arc  lamp,  which 
has  been  almost  exclusively  used  for  the 
last  15  years  in  this  country  wherever 
large  areas  have  been  illuminated.  It 
will  not  be  very  long  until  the  numerous 
large  consumers  of  electric  light  will  real- 
ize that  a  saving  of  60  to  70  per  cent,  can 
be  obtained  by  the  substitution  of  the  old 
type  arc  lamps  for  this  more  advanced 
form  of  illumination,  and  thus  either  ob- 
tain more  light  at  the  same  expenditure, 
or  effect  the  material  saving  on  their  cost 
of  lighting. 

It  is  to  be  hoped  that  the  useless  ex- 
penditure of  current  for  old,  and  now  ob- 
solete, lamps  will  be  turned  into  more 
profitable  channels,  and  that  the  electric 
lighting  industry  will  welcome  the  advent 
of  illuminants  which  are  not  only  more 
efficient,  but  more  suitable  in  cooling  dis- 
tribution and  attraction  than  the  old  type. 

Wherever  foundries  or  docks  are  con- 
cerned, the  flaming  arc  lamps  are  of  the 
greatest  value  on  account  of  the  fog  pene- 
trating power.  It  has  been  repeatedly 
demonstrated  that  however  foggy  and 
smoky  in  either  foundry  or  mill  the  yel- 
low rays  of  the  flaming  arc  lamp  will 
penetrate  this  murky  atmosphere  better 
than  any  other  source  .of  light.  The  re- 
sult of  substituting  ordinary  inclosed  arc 
lamps  which,  as  is  well  known,  emit  a 
considerable  amount  o£  ultra  violet  rays, 
for  flaming  arc  lamps'  is  so  astonishing 
that  it  can  hardly  be  believed.     This   is 
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due  principally  to  the  richness  of  amber 
rays  emitted  by  the  flaming  arc  lamps. 
It  is  also  a  well  known  fact  that  the  amber 
rays  are  the  least  offensive  to  the  eye,  as 
they   have   the   least    chemical    action   on 


them.  This  puts  the  flaming  arc  lamps 
out  of  the  field  of  a  purely  advertising 
purpose  into  that  of  a  very  much  needed 
industrial  light  for  foundries,  mills  and 
machine  shops. 


John  Chamberlain  Fish 


Mr.  John  Chamberlain  Fish  died  sud- 
denly on  Friday,  April  16,  at  his  home  in 
Shelby,  Ohio,  after  an  illness  of  only  four 
days.  He  is  survived  by  his  widow,  three 
sons,  his  mother  and  one  sister. 

Mr.  Fish  was  born  in  Sheldon,  Vt,  on 
April  14,  1864.  At  an  early  age  he  moved 
to  Ohio,  where  he  secured  his  education 
in  the  public  schools  of  Akron  and  Shelby, 
and  at  Kenyon  College,  Gambler,  from 
which  he  was  graduated.  In  1896  he  or- 
ganized the  Shelby  Electric  Company, 
which  has  become  too  well  and  favorably 
known  in  the  electric  lighting  field  to  need 
comment. 


JOHN   CHAMBERLAIN  FISH. 


In  the  death  of  Mr.  Fish  the  cause  of 
illuminating  engineering  has  suffered  a 
distinct  and  severe  loss.  From  the  incep- 
tion of  the  Shelby  Electric  Company  to 
the  last  years  of  his  career  as  president 
of  the  National  Electric  Lamp  Associa- 
tion, Mr.  Fish  was  an  alert  and  original 
thinker,  and  a  progressive  and  inspiring 
worker  in  the  field  of  electric  lighting. 
It  is  no  mere  eulogistic  flourish  to  say 
that  the  Shelby  Electric  Company,  under 
Mr.  Fish's  immediate  direction,  did  more 
to  arouse  that  degree  of  public  interest 
in  the  subject  of  lighting  which  culmi- 
nated in  the  estabhshment  of  illuminating 
engineering  as  an  independent  branch  of 
science  than  any  other  single  agency,  ex- 
cept the  Holophane  Glass  Company. 
These  two  companies  entered  the  com- 
mercial field  at  the  same  time,  and,  al- 
though having  no  business  connection 
whatever,  continued  to  work  along  the 
lines  of  public  education  with  the  same 
ultimate  purpose  always  in  view. 

To  state  that  it  is  not  the  light  gener- 
ated, but  the  light  used  that  determines 
the  efiiciency  of  illumination,  is  now  so 
simple  and  axiomatic  a  statement  that  it 
seems  hard  to  believe  that  only  twelve 
years  ago  this  most  elementary  principle 
of  illuminating  engineering  was  almost 
entirely  unrecognized.  Simple  as  it  may 
appear,  the  recognition  of  this  fact  was 
the  beginning  of  illuminating  engineer- 
ing; and  Mr.  Fish,  as  manager  of  the 
Shelby  Electric  Company,  worked  un- 
ceasingly, by  every  legitimate  means,  to 
familiarize  the  public  with  this  elemen- 
tary fact. 

But  Mr.  Fish  was  far  more  than  a  mere 
commercial  enthusiast,  spreading  the  prop- 
aganda of  the  more  rational  use  of  light 
for  purely  selfish,  commercial  ends.  He 
was   a   man   who   looked  up,   as   well   as 
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ahead,  and  saw  the  sky  and  the  sunshine 
as  well  as  the  dust  in  the  road.  His  ulti- 
mate purpose  was  always  progress;  and 
he  was  genuinely  pleased  at  seeing  others 
succeed.  He  was  possessed  of  a  ready 
but  always  kindly  wit  and  boundless  geni- 
ality. 

The  broad  scope  of  his  interests  and 
abilities  is  evidenced  by  the  fact  that  at 
the  time  of  his  death  he  was  president  of 
four  different  business  corporations,  be- 
sides   being    president    of    the    Board    of 


Education,  the  Business  Men's  Associa- 
tion and  the  Colonial  Club,  and  was  con- 
stantly working  for  the  social  and  indus- 
trial betterment  of  the  city  of   Shelby. 

Air.  Fish  presented  a  distinct  person- 
ality and  character  which  endeared  him 
to  all  who  came  to  know  his  genuine 
worth.  He  will  be  sincerely  mourned  by 
every  one  who  had  the  good  fortune  to 
be  numbered  among  his  friends  and  ac- 
quaintances. 

E.  L.  Elliott. 


A  Floating  Great  White  Way 


By  F.  H.  Wellin-g. 


Spectacular  lighting  has  become  com- 
paratively familiar  to  the  people.  The 
city  or  town  nowadays  that  does  not  have 
its  "  Great  White  Way  "  is  rightly  looked 
upon  as  being  decidedly  behind  the  times. 
The  fact  that  the  electric  light  makes  it 
possible  to  convert  what  would  otherwise 
be  a  mere  sleeping  camp  into  a  scene  of 
life  and  festivity  at  night  has  literally 
been  made  glaringly  apparent. 

Accustomed  as  we  are,  however,  to  nov- 
elties of  a  daring  and  ingenious  charac- 
ter, we  cannot  contemplate  without  a  cer- 
tain feeling  of  surprise  the  transforma- 
tion of  that  floating  city,  the  modern 
steamship,  into  a  veritable  "  Great  W'hite 
Way."  The  distinction  of  being  the  first 
to  realize  this  innovation  belongs  to  the 
magnificent  new  lake  steamer,  "  United 
States,"  which  goes  into  commission  this 


month.  The  brilliant  illumination  of  the 
cabins  and  staterooms  by  electric  lamps 
suggests  a  section  of  a  business  thorough- 
fare with  its  innumerable  illuminated  win- 
dows. In  addition  to  this  there  is  a  fes- 
toon of  red,  white  and  blue  lamps  from 
bow  to  stern.  In  front  of  the  funnel  there 
is  a  large  shield  suitably  formed  of  red, 
white  and  blue  lamps,  and  back  of  this  an 
outlined  star;  while  between  these  two 
emblems  the  name  of  the  steamer, 
"  United  States,"  is  formed  in  a  large 
sign  with  the  letters  duplicated  so  as  to 
read  from  either  side,  and  connected  with 
a  flasher  which  lights  the  two  sides  al- 
ternately. But  the  crowning  feature  is  a 
large  flag  waving  from  its  pole  near  the 
stern.  It  is  given  the  appearance  of  ac- 
tually waving  by  the  familiar  flashing  ef- 
fect. 


THE   NEW   LAKE   STEAMER       UNITED   STATES. 
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Lighting  the  Banquet 


Although  possessed  of  abundant  patri- 
otism and  fully  persuaded  that  popular 
government  is  the  best  kind  on  earth,  we 
are  always  ready  to  give  a  welcome  com- 
mensurate with  our  patriotism  to  the 
guest  representing  the  older  governments 
across  the  water.  With  the  exception  of 
a  few  scattering  small  souled  and  narrow 
minded  individuals,  every  American  citi- 


zen, at  least  in  spirit,  extended  a  cordial 
welcome  to  Prince  Louis  of  Battenburg, 
on  his  friendly  visit  to  this  country  a 
couple  of  years  ago.  He  was  given  a  ban- 
quet in  New  York,  which  was  spread  in 
the  best  known  restaurant  in  the  western 
hemisphere,  Delmonico's,  now  located  at 
Fifth  avenue  and  Forty-fourth  street.  The 
magnificent  banquet  room,  with  the  tables 


FIG.    I. — DELMONICO  S. 


FIG.   2. —  HOTKL   ASTOR. 


FIG.   3. — HOFFMAN    HOUSE. 
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FIG.   4. — METROPOLITAN  CLUB. 


set  for  this  function,  is  shown  in  Fig.  i. 
The  room  is  of  double  height,  i.  e.,  two 
stories,  with  a  balcony  across  one  end  for 
the  orchestra.  The  decorations  are  in 
cream  color  and  buff,  with  outlining  of 
gold.  The  illumination  shows  for  itself. 
There  are  five  chandeliers  of  crystal  glass 
and  dull  gold  suspended  from  the  ceiling, 
with  candelabra  brackets  on  the  side  walls. 
The  latter  are  equipped  with  miniature 
incandescents.  The  decoration  being  of 
the  French  order,  the  fixtures  are  of  a 
character  to  correspond.  Exquisite  silver 
candelabra  with  wax  candles  and  shades 
decorate  each  table. 

At  a  later  date  we  had  the  pleasure  of 
welcoming  a  guest  from  diametrically  the 
opposite  side  of  the  planet  earth,  and,  of 
course,  he  was  banqueted  likewise.  The 
principal  dining  room  of  the  Hotel  Astor 
was  the  scene  of  this  festive  occasion,  and 
its  appearance  with  the  tables  set  ready 
for  the  distinguished  guest.  General  Ku- 
roki,  is  shown  in  Fig.  2.  Candelabra 
brackets  and  crystal  chandeliers  are  again 


in  evidence,  as  would  be  expected  from 
the  character  of  the  decorations.  The 
use  of  candles  on  the  table  as  one  of  the 
principal  decorative  features  is  worthy  of 
remark. 

Fig.  3  shows  the  first  banquet  given  in 
the  enlarged  Hoffman  House  to  represen- 
tatives of  the  New  York  press.  The  fa- 
miliar face  of  the  notorious  District  At- 
torney Jerome  is  visible  in  the  front.  The 
lighting  fixtures  in  this  case  are  of  the 
massive  order. 

Fig.  4  shows  a  somewhat  older  style  of 
lighting  fixture.  The  room  is  the  main 
dining  room  of  the  exclusive  Metropolitan 
Club,  at  Fifth  avenue  and  Sixtieth  street. 
The  chandelier  here  is  massive,  but  in  a 
different  way.  It  contains  a  large  number 
of  lamps  and  globes,  besides  imitation 
candles  for  gas  flame,  and  an  abundant 
decoration  by  means  of  strings  of  glass 
jewels.  The  individual  supports  of  the 
lamps,  however,  are  in  good  proportion. 
The  candelabra  brackets  are  of  corre- 
sponding design. 
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ixtxires  and  Accessoxie 


Hammered  Metal  Effect  in  Fixture  Design 


Any  attempt  to  get  away  from  the 
French  designs  in  fixtures  which  have 
held  such  complete  sway  in  this  country 
for  the  past  decade  is  to  be  commended; 
not  that  the  designs  in  themselves  are  un- 
worthy, or  inartistic,  but,  having  origi- 
nated long  before  even  the  time  of  gas 
light,  their  use  in  connection  with  modern 
light-sources  is  an  anachronism.  Atten- 
tion has  frequently  been  called  in  these 
pages  to  the  very  general  use  abroad  of 
the  school  of  design  known  as  Art  Nou- 
veau.  Thus  far  this  school  has  made  com- 
paratively little  progress  in  this  country 
— a  fact  that  is  probably  due  to  the  acute 
attack  of  classicisms,  complicated  with 
perioditis,  which  has  been  for  some  time 
epidemic  in  America.  "  Classic "  archi- 
tecture and  "  period "  furnishing  have 
held  undisputed  sway,  but  there  are  be- 
ginning to  be  unmistakable  symptoms  of 
an  amelioration  of  the  malady.  Even  ar- 
chitects and  decorators  themselves  show 
signs  of  becoming  surfeited  with  this  end- 
less rehash  of  old  forms  of  art. 


Art  Nouveau  is  exactly  what  its  name 
indicates — an  entirely  new  idea  in  applied 
art.  Its  motives  are  drawn  direct  from 
nature  instead  of  from  previous  "  schools." 
It  has  the  virtue  of  originality.  While  a 
few  desultory  examples  of  the  applica- 
tion of  Art  Nouveau  to  fixtures  have  ap- 
peared in  this  country,  no  systematic  at- 
tempt has  heretofore  been  made  to  turn 
out  a  variety  of  the  various  types  of  fix- 
tures along  these  lines.  It  is  not  surpris- 
ing that  the  first  manufacturer  to  prac- 
tically espouse  the  cause  of  Art  Nouveau 
in  this  country  should  be  one  of  the 
newer  concerns  in  the  business.  The  fact 
that  this  particular  house  has  had  the 
courage  of  its  convictions  to  the  extent 
of  investing  the  necessary  time  and  money 
to  produce  a  full  line  of  such  fixtures  is 
a  sufficient  justification  for  the  illustra- 
tion and  description  of  some  of  their 
pieces  in  these  columns. 

The  examples  shown  are  all  intended 
for  use  with  electric  light.  It  would  not 
be  at  all  difficult,  however,  to  adapt  any 
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of  them  to  the  inverted  gas  lamp.  Per- 
haps the  most  noteworthy  feature  is  that 
the  fixtures  are  professedly  for  the  use  of 
modern  light-sources,  and  could  not  by 
any  possibility  have  been  used  with  can- 
dles or  oil  lamps.  They  are  not  imitations 
or  adaptations,  but  distinct  creations,  hav- 
ing in  view  the  use  of  the  best  modern 
means  of  producing  light.  The  designs 
are  designated  as  "  hammered "  by  the 
manufacturer,  but  this  more  properly  re- 
fers to  the  superficial  finish  or  decorative 
effect  than  to  the  general  character  of  the 
design,  which,  as  will  readily  be  seen,  is 
Art  Nouveau.  Taking  its  motifs  from 
natural  forms  found  in  plants  and  flowers, 
and  the  reproduction  of  these  with  as 
little  conventionality  as  possible,  it  is 
wholly  in  keeping  that  they  should  have 


the  appearance  of  having  been  hammered 
out  by  the  manual  skill  of  the  artisan, — 
as  if  he  had  set  up  a  flower  or  plant  be- 
fore him,  taken  a  piece  of  metal  and  a 
hammer,  and  proceeded  to  preserve  the 
beauty  of  contour  and  curve  in  more  en- 
during material. 

Fig.  I  shows  brackets  supporting  three, 
four  and  five  lamps  respectively.  As  in 
all  the  other  fixtures,  the  lamps  are  ar- 
ranged to  hang  freely  and  therefore  take 
a  vertical  position.  The  lamp  and  its 
socket  are  each  so  designed  as  to  form  a 
unit,  hung  by  some  natural  method  to  a 
support  above. 

B  is  a  particularly  clever  conception, 
affording  a  small  shelf  available  for  any 
suitable  use. 

Fig.  2  shows  two  designs  of  chandeliers, 
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FIG.    3. 

one  of  which  has  a  corresponding  wall 
bracket.  The  other  is  a  very  successful 
attempt  to  avoid  the  stiff,  common-place, 
single  central  support.  The  ceiling  plate 
is  shown  in  detail. 

Fig.  3  is  a  dome  of  rather  elaborate 
workmanship,  in  which  the  proportions 
are  exceedingly  well  chosen,  and  the  gen- 
eral motif  well  sustained. 

Fig.  4  shows  a  four-light  chandelier  of 
somewhat  massive  construction,  but  like- 
wise of  excellent  proportions. 

Figs.  5  and  6  are  variations  of  this 
same  desire  to  avoid  the  central  support 
difficulty. 

Where  reflectors  or  shades  are  used  it 
will  be  noted  that  they  have  been  de- 
signed so  as  to  form  an  integral  part  of 
the  fixture,  and  harmonize  with  the  gen- 
eral outline.  Where  shades  are  not  used 
spherical  lamps  are  indicated,  which  would 
naturally  be  used  with  frosted  bulbs.  The 
globes  used  with  fixtures  K  and  O  (Figs. 
5  and  6)  would  not  perhaps  satisfy  the 
practical  illuminating  engineer  as  to  ef- 


ficiency, but  these  are  evidently  intended 
for  use  where  decorative  effect  takes 
precedence  over  efficiency. 

The  examples  shown  in  Fig.  6,  how- 
ever, while  retaining  a  full  measure  of 
artistic  effect,  are  capable  of  being  made 
highly  efficient. 

Fixtures  of  this  school  of  design  will, 
of  course,  need  to  show  a  surface  finish 
in  harmony  with  the  workmanship,  and 
are  therefore  offered  by  the  manufactur- 
ers in  verde  antique  and  Florentine  gold. 

It  will,  of  course,  be  understood  that 
fixture  designs  intended  for  unlimited 
reproduction  must  be  largely  made  up  of 
cast,  stamped  or  spun  parts ;  but  that  the 
fixtures  shown  may.  as  far  as  possible, 
represent  the  actual  hand  wrought  metal, 
the  patterns  were  made,  wherever  practi- 
cable, by  actually  hammering  out  the  de- 
sign. 

To  what  extent  the  American  public 
will  accept  "  Art  Nouveau "  in  fixture 
design  remains  to  be  seen.  One  thing  is 
certain,  fashions  are  bound  to  change ; 
and  decorative  art  is  quite  as  much  sub- 
ject to  that  imitative  taste  comprehended 
by  the  word  fashion  as  is  dress  and  other 
habits.  Whatever  else  may  take  their 
place,  we  certainly  will  not  go  on  forever 
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FIG.  5. 


imitating  the  French  periods  of  decora- 
tion and  architecture.  Another  law  of 
fashion  is  that  the  changes  usually  go  by 
extremes ;  so  that  from  the  excessive  elab- 
oration and  refinement  of  ornamentation 
•of  the  French  school  we  may  expect  to 
see  a  return  to  rigid  simplicity  and 
solidity.  Unless  the  genius  of  the  Art 
Nouveau  school  should  acquire  sufficient 
power  to  lead  the  people  away  from  all 
traditions,  which  is  extremely  problemati- 
cal, we  will  probably  see  the  vigorous  and 
substantial  motives  of  English  and  Teu- 
tonic decoration  and  architecture  come 
into   vogue.     The   fixture   designs   shown 


would    harmonize    admirably    with    such 
schemes. 

It  is  rather  peculiar  that,  considering 
our  Anglo-Saxon  origin,  we  have  been  so 
completely  dominated  by  French  ideals. 
It  may  be  asked,  Why  not  have  an  Ameri- 
can school  of  decoration  and  architec- 
ture? The  same  question  has  been  asked 
in  regard  to  literature  and  the  fine  arts, 
but  never  satisfactorily  answered.  The 
trouble  is  that  we  are  a  conglomerate 
race,  and  not  yet  sufficiently  established 
to  produce  distinctive  characteristics. 
The  artist  who  would  attempt  to  design  a 
fixture    that    would    be    characteristically 
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FIG.  6. 


American  would  have  to  compound  it 
from  the  motives  of  every  school  of  art 
under  the  sun,  and  the  result  would  doubt- 
less be  more  curious  than  artistic. 

There  is  a  story  of  an  American  who 
besought  a  Chinaman  to  make  for  him  a 
pair  of  trousers.  This  being  a  garment 
with  which  the  Celestial  was  not  on  fa- 
miliar terms,  he  asked  for  a  working 
model,  and  was  handed  a  pair  that  had 
seen  much  service  and  undergone  fre- 
quent repairs.  When  the  new  trousers 
were  delivered  thev  were  found  to  be  an 


exact  reproduction,  including  the  numer- 
ous patches  of  the  model.  Our  admira- 
tion and  imitation  of  the  artistic  models 
of  earlier  days  is  of  much  the  same  order. 
We  reproduce  the  sculptured  frieze  of  the 
Parthenon,  imitating  with  Chinese  fidel- 
ity all  the  dislocations  and  broken  parts, 
leaving  the  marble  or  plaster  in  its  natu- 
ral state,  although  it  has  been  conclusive- 
ly proven  that,  in  the  days  of  its  pristine 
beauty,  this  really  remarkable  piece  of 
sculpture  was  painted.  If  we  have  no  an- 
cient ruins,  we  can  at  least  build  new  ones. 
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It  is  probable  that  all  art  had  its  origin 
in  a  desire  to  imitate.  The  prehistoric  re- 
mains of  the  earliest  attempts  at  such  imi- 
tation show  simple  outline  sketches,  usual- 
ly of  the  human  face  or  form,  such  as  we 
see  children  drawing  at  the  present  time. 
The  next  step  in  the  evolution  consists  of 
similar  representations  in  the  solid,  either 
by  molding  plastic  clay  or  by  rude  carv- 
ings in  wood  or  stone.  The  development 
of  the  intellectual  powers,  and  the  im- 
agination and  idealism  resulting  there- 
from, gradually  lifted  art  above  this  crude 
imitative  state  until  it  has  ceased  to  be 
essentially  imitative  and  become  creative. 
As  the  novelist  or  dramatist,  using  the 
universal  experiences  and  emotions  of 
mankind  as  m.aterial,  constructs  an  ideal 
representation  of  life;  and  as  the  mu- 
sician creates  the  new  harmony  from  a  re- 
arrangement of  simple  tones,  so  the  artist, 
by  the  delineation  of  man's  ideal  concep- 
tion of  nature,  produces  an  effect  that 
transcends  the  emotions  produced  by  the 
contemplation  of  reality. 

Without  originality  there  is  no  art,  but 
only  handicraft.  The  legend  of  the  paint- 
er who  represented  grapes  so  faithfully 
that  the  birds  came  to  pluck  them  rightly 
enlists  our  admiration  for  his  skill,  but 
does  not  necessarily  impress  us  with  his 
artistic  talent.  The  stone-cutter  who  re- 
produces in  marble  the  clay  model  of  the 
sculptor  does  not  even  have  his  name 
known  in  connection  with  the  work,  al- 
though the  amount  of  manual  skill  re- 
quired is  really  admirable.  The  musical 
composition  which  attempts  to  imitate  the 
clatter  of  hoofs,  the  roll  of  thunder,  or 
the  pealing  of  bells  is  put  in  the  same 
category  as  the  plate  of  wax  fruit,  so  far 
as  art  is  concerned. 

In  the  great  field  of  applied  art,  the 
same  general  principle  holds.  The  archi- 
tects of  the  Parthenon  and  of  St.  Peter's 
won  immortal  fame,  but  the  innumerable 
copyists  and  imitators  of  high  and  low  de- 
gree have  rightfully  been  lost  in  oblivion. 
So  far  as  the  genius  of  originality  is  con- 
cerned America  in  applied  art  has  not  yet 
been  discovered.    The  American  temple  of 


worship,  or  forum,  or  market  house,  or 
school  has  not  yet  been  built.  Of  more 
or  less  ingenious  imitators  of  the  good  and 
bad  that  has  come  down  to  us  from  previ- 
ous ages  we  have  a  plenty;  but  of  what 
is  distinctly  expressive  of  twentieth  cen- 
tury American  civilization  and  its  ideals 
we  have  as  yet  nothing. 

In  the  lesser  decorative  arts  we  are  not 
one  whit  better  off.  In  the  decoration  and 
furnishing  of  our  buildings,  both  public 
and  private,  we  are  merely  striving  to  see 
how  faithfully  we  can  imitate  the  fancies 
of  bygone  times  and  foreign  countries. 

"  I  wish  my  house  decorated  and  fur- 
nished," says  the  citizen. 

"  What  period,  sir  ?"  asks  the  architect 
or  decorator.  If  the  citizen  is  not  familiar 
with  the  particular  patterns  of  the  differ- 
ent periods  he  leaves  the  whole  matter  to 
the  professional  taste  of  the  artisan,  as 
he  would  entrust  a  case  of  sickness  to  his 
physician  and  swallow  without  question 
whatever  prescription  was  ladled  out  to 
him. 

Finally,  to  come  down  to  that  particular 
niche  in  the  Pantheon  of  art  with  which 
illuminating  engineering  is  concerned,  the 
application  of  art  to  lighting  fixtures  is 
perhaps  in  a  more  archaic  condition  than 
in  any  other  branch  of  artisanship.  For 
this  condition  let  us  not  place  over-much 
blame  upon  the  manufacturer.  His  is  pri- 
marily a  financial  proposition.  He  is 
called  upon  to  prescribe  for  specific  cases, 
and  may  not  depart  too  widely  from  the 
notions  of  his  clients.  Nevertheless,  he 
cannot  be  held  entirely  blameless.  While 
the  artisan  is  primarily  a  servant  of  his 
client,  he  is  in  a  position  to  instruct  as 
well  as  to  serve. 

To  merely  copy  the  designs  of  fixtures 
that  were  developed  by  original  genius  at 
different  times  and  in  different  countries 
is  only  a  matter  of  mechanical  skill;  and 
to  rearrange  the  elements  of  a  particular 
school  or  type  of  decorative  art  requires 
only  rudimentary  creative  talent;  but  even 
this  is  better  than  none  at  all.  The  num- 
ber of  fixtures  which  are  more  or  less  ex- 
act copies  of  French  designs  is  surprising- 
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ly  large.  Justification  for  this  would  prob- 
ably be  sought  in  the  prevailing  taste 
for  French  decoration.  English  and 
Colonial  patterns  are  also  frequently  re- 
produced. 

Undoubtedly  a  faithful  copy  of  any  of 
the  great  masters  of  painting  has  its  val- 
ue, and  a  spirited  discussion  might  well  be 
carried  on  as  to  the  choice  between  a  good 
copy  of  a  good  work  of  art  and  a  poor 
or  mediocre  original.  The  strongest  claim 
of  the  latter  would  be  that  progress  lies 
only  along  the  line  of  originality,  and  that 
to  attempt  and  partially  fail  is  a  step 
toward  final  success.  Even  the  restriction 
of  following  the  general  motif  of  a  par- 
ticular school  or  period  is  not  necessarily 
prohibitive  of  real  creative  art.  "  The  let- 
ter killeth,  but  the  spirit  giveth  life."  It 
is  the  slavish  adherence  to  the  letter  of 
form  and  construction  that  kills  true  art ; 


to  work  in  the  spirit  of  the  artists  of  any 
period  is  to  breathe  the  breath  of  life  into 
the  results.  What  sort  of  a  fixture  would 
Le  Brun  have  designed  had  he  been  pos- 
sessed of  the  electric  light,  or  the  inverted 
gas  burner?  To  answer  that  question  by 
physical  results  requires  a  degree  of  im- 
agination and  originality  that  is  the  very 
essence  of  true  art.  To  reconstruct  a 
candlestick  and  place  an  electric  lamp  in 
it  is  the  act  of  a  child  that  ties  a  hand- 
kerchief around  a  clothespin  and  fancies 
it  a  doll. 

There  is  no  little  protest  being  heard 
in  professional,  as  well  as  popular,  circles 
against  the  imitative  in  architecture  and 
decorative  art.  The  time  is  surely  coming 
when  the  new  heaven  and  the  new  earth 
which  modern  science  has  created  will 
find  expression  in  the  artistic  productions 
of  both  pure  and  applied  art. 


A    Picturesque    Town 


3646.  Quimperl 


The  above  illustration  is  reproduced 
from  a  postal  card  kindly  contributed  by 
a  subscriber.  Besides  the  picture  of  Ar- 
cadian simplicity  which  it  presents,  it  is 
interesting  as  showing  the  means  used  to 
light  the  public  square,  namely,  by  gas 
lanterns  supported  on  decorative  iron 
brackets.     It  is  worth  remarking-  that  this 


bracket  is  an  excellent  piece  of  design  and 
workmanship,  although  attached  to  a 
building  of  very  modest  pretensions  and 
in  a  small  town.  Under  corresponding 
conditions  in  this  country  we  would  prob- 
ably find  a  single' electric  lamp  hanging  to 
a  gas  pipe  goose  neck  screwed  on  to  a 
wobbly  wooden  pole. 
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Tkeorj^  and  Teclmologx 


Plain  Talks  on  Illuminating  Engineering 

By  E.-  L.  Elliott. 


XXI.    Exterior  Lighting  :    The  Use  of 
Globes  and  Reflectors. 

Aside  from  the  waste  of  the  Ught  that 
is  given  out  above  the  horizontal  or  20 
degrees  below,  there  is  also  the  further 
waste  of  light  which  is  thrown  sideways. 
Take  for  example  a  street  60  ft.  wide, 
with  lamps  placed  over  the  middle  of  the 
pavement  100  ft.  apart;  consider  the  cir- 
cle of  light  given  out  by  each  lamp,  Fig. 
I ;  a  calculation  of  the  surface  of  this 
circle,  and  the  surface  of  the  roadway 
within  the  circle — a  mathematical  opera- 
tion which  we  need  not  repeat  here — will 
show  that  the  street  surface  occupies  38 
per  cent,  of  the  surface  covered  by  the 
light.  ,  J      , 


FIG.    I. 

How  can  all  this  waste  of  light  be 
avoided?  That  is  a  question  which  has 
attracted  the  attention  for  more  than  a 
century  of  those  interested  in  street  light- 
ing. The  idea  of  using  a  reflector  to  in- 
tercept the  upward  rays  and  redirect  them 
on  to  the  pavement  is  certainly  as  old  as 


the  public  use  of  gas,  but  the  problem  has 
not  been  satisfactorily  solved  up  to  the 
present  time.  The  possibility  of  making 
globes  having  a  lens-like  formation,  so  as 
to  concentrate  the  rays  from  the  light- 
source  in  a  given  direction,  was  also  con- 
ceived many  years  ago.  So  long  as  gas 
flames  were  the  only  means  available, 
neither  of  these  methods  were  at  all  prac- 
tical. In  no  case  was  street  lighting  any 
more  than  a  rather  inferior  quality  of 
beacon  lighting;  the  thing  to  be  seen  was 
not  the  street,  but  the  light  itself,  and 
there  was  nothing  to  be  gained  by  cover- 
ing this  up  with  a  globe,  or  shading  it 
with  a  reflector.  Modern  radiants,  how- 
ever, have  entirely  changed  conditions, 
and  the  question  of  the  best  reflector  or 
globe  to  use  with  each  particular  radiant 
is  one  of  importance. 

This  subject  of  reflection  and  refraction 
of  light  has  been  the  source  of  continual 
discussion  since  illuminating  engineering 
became  established,  and  we  regret  to  ad- 
mit that  there  has  been  much  "  darkening 
of  counsel  by  words  without  knowledge." 
The  reflector  is  an  uncommonly  seductive 
thing  to  juggle  with,  and  even  those  pos- 
sessing a  considerable  degree  of  technical 
knowledge     have     often     been     deceived 


FIG.   2. 
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thereby.  The  principles  involved  are  sim- 
ple and  easy  enough  to  comprehend  and 
remember  when  stripped  of  superfluous 
technicalities.  It  is  absolutely  necessary 
to  this  end  that  the  single  law  of  reflec- 
tion be  clearly  comprehended,  and  the  ap- 
parent modifications  of  this  law  in  actual 
practice  be  understood. 

The  single  law  referred  to  is  the  fa- 
miliar statement:  The  angle  of  incidence 
equals  the  angle  of  reflection.  The  meaning 
of  this  is,  that  a  single  ray  of  light,  SP, 
striking  a  reflecting  surface  at  P,  will  be 
reflected  from  that  surface  in  such  a  di- 
rection, PLj  that  the  angles  SPO  and 
OPL  are  equal,  the  line  OP  being  perpen- 
dicular to  the  reflecting  surface.  This  is 
the  theoretical  case,  and  applies  only  to 
the  imaginary  condition  of  a  single  ray  of 
light  striking  an  infinitely  small,  flat  sur- 
face. In  practice  we  deal,  not  with  single 
rays  of  light,  but  with  beams  of  light,  i.  e., 
light  filling  a  measurable  space,  and  not 
with  infinitely  small  surfaces ;  but  with 
measurably  large  surfaces.  These  condi- 
tions produce  apparently  widely  differing 
results,  which  may  be  divided  into  two 
pretty  distinct  classes.  Thus,  if  the  re- 
flecting surface  is  flat,  or  of  any  other 
regular  formation,  such  as  a  part  of  a 
sphere,  or  any  definite  curve,  and  smooth, 
all  the  rays  of  light  after  reflection 
will  follow  determinate  paths.  This  is 
the  case  with  the  ordinary  mirror,  the 
surface  of  still  water,  and,  in  general,  of 
all  polished  surfaces.  Such  reflection  is 
called  regular,  or  sometimes  specular 
(from  speculum,  a  mirror).  It  is  by  this 
kind  of  reflection  that  we  see  images  of 
objects. 

If,  however,  the  reflecting  surface  is 
rough,  such  as  that  of  white  paper  or 
porcelain,  the  rays  of  light,  instead  of  be- 
ing reflected  in  definite  directions,  are 
scattered  in  every  possible  direction  from 
every  point  of  the  surface ;  that  is,  every 
point  becomes  practically  a  new  source  of 


light  sending  out  rays  in  all  directions 
(see  Fig.  3).  This  is  irregular,  or  dif- 
fuse, reflection,  and  is  that  which  enables 
us  to  see  non-luminous  objects.  Both 
kinds  of  reflection  may  take  place  from 
the  same  surface;  for  example,  from  a 
polished  white  surface.  In  this  case  there 
is  regular  reflection  from  the  poHshed, 
and  diffuse  reflection  from  the  white,  or 
under  surface. 

Let  us  now  see  these  conditions  apply 
to  the  problem  of  designing  street  reflect- 
ors for  street  lig-htins:. 


FIG.  4. 

Let  us  assume  that  we  have  a  radiant 
of  any  kind,  such  as  an  electric  lamp  or 
mantle  gas  burner.  From  what  was  said 
in  the  preceding  article,  the  reflector  can- 
not extend  below  10  degrees  from  the  hor- 
izontal;  otherwise  it  will  obstruct  rays 
which  will  be  useful  if  allowed  to  proceed 
in  their  regular  course.  Let  us  see  first 
what  can  be  done  with  a  regular,  or  mir- 
ror, reflector.  Take  the  simplest  shape, 
namely  a  cone,  as  in  Fig.  4.  We  must 
bear  in  mind  that  we  have  not  the  the- 
oretical "  point  source "  of  light,  but  a 
luminous  surface  of  greater  or  less  ex- 
tent— as  from  A  to  B.  Curiously  enough 
it  is  only  within  very  recent  years  that 
such  calculations  as  were  made  in  regard 
to  reflecting  apparatus  were  all  based  up- 
on point  sources  of  light,  and  hence,  when 
used  under  actual  conditions,  were  so  far 
wide  of  the  mark  as  to  render  all  the  cal- 
culations practically  useless. 

Drawing  rays  from  the  top  and  bottom 
of  the  radiant,  AB,  to  the  upper  part  of 
the  reflector,  and  tracing  their  reflected 
directions  according  to  the  law,  we  find 
that  the  light  reflected  from  this  portion 
will  fall  within  the  space  CD.  Drawing, 
in  a  similar  manner,   ravs   to  the  lower 
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part  of  the  reflector,  EF,  and  tracing  their 
paths  after  reflection,  we  find  that  they 
will  fall  within  the  space  GH.  An  ex- 
amination of  these  results  brings  out  the 
very  important  point  that  a  reflector  of 
this  type  concentrates  the  reflected  light; 
i.  e.,  adds  it  to  the  illumination  within  a 
comparatively  small  circle  directly  under- 
neath the  source.  Since  the  illumination 
on  this  surface  in  street  lighting  is  always 
greater  than  that  at  any  other  point,  and 
usually  more  than  sufficient,  the  inutility 
of  such  reflectors  for  the  purpose  of  pro- 
ducing a  more  uniform  illumination  is  at 
once  apparent. 


->-. 


FIG.   5. 

Now  let  us  assume  that  our  reflector  is 
a  perfectly  matt  white  surface,  Fig.  5. 
No  matter  in  what  direction  the  rays 
strike  it,  every  point  will  send  out  rays 
in  every  direction.  If  we  consider  only 
the  two  points,  M  and  N,  we  see  that 
some  of  the  rays  will  be  sent  out  at  wider 
angles,  i.  e.,  in  a  larger  circle  below,  than 
when  the  regular  reflector  is  used;  also 
that  a  considerable  part  of  the  reflected 
light  will  strike  the  opposite  side  of  the 
reflector,  where  it  will  be  again  reflected. 
As  there  is  always  absorption  at  every 
reflection,  additional  loss  from  multiple 
reflections  may  be  considerable  in  such 
cases. 

A  very  interesting  and  important  fact 
in  regard  to  diffuse  reflectors  is  that  the 
distribution  of  the  reflected  light  is  inde- 
pendent of  the  contour  or  shape  of  the  re- 
flector— assuming,  of  course,  that  the  re- 
flecting surface  is  perfectly  "  matt,"  a 
supposition  which  is  never  quite  true. 
There  is  always  more  or  less  polish  to  the 
white  surfaces  used  for  reflectors,  which 
produce  a  certain  amount  of  regular  re- 
flection; but  the  proportion  is  always 
comparatively    small.      When    diffuse    or 


white  surface  reflectors  are  used,  there- 
fore, the  shape  may  be  determined  wholly 
by  other  conditions,  such  as  protection 
from  the  weather,  convenience  of  manipu- 
lation, etc. 

Another  fact  which  follows  from  this 
same  principle  is  that  all  methods  of  cor- 
rugating or  fluting  the  surfaces  of  diffuse 
reflectors,  either  radially  or  concentrical- 
ly, is  entirely  useless,  so  far  as  the  dis- 
tribution of  light  is  concerned.  In  fact,  a 
strict  application  of  the  principle  shows 
that  corrugations  or  flutings  produce  a 
certain  amount  of  absorption  that  would 
not  otherwise  exist,  and  are  therefore 
worse  than  useless.  The  amount,  however, 
is  really  so  small  as  to  be  of  little  practi- 
cal moment,  and  where  flutings  or  corru- 
gations add  to  the  mechanical  strength,. 
or  are  otherwise  useful,  they  may  be  used. 

Another  important  consideration  is  the 
amount  of  light  which  the  reflector  inter- 
cepts. Examine  the  cases  shown  in  Fig. 
6.  The  conical  reflector  placed  in  the 
lower  position  will  intercept  all  of  the 
light  given  out  above  the  horizontal,  or 
level  of  the  source.  If  placed  in  the  up- 
per position  it  intercepts  only  the  light 
given  out  above  20  degrees  above  the  hori- 
zontal.     In    this    connection    the    rapidly 


FIG.  6. 

diminishing  quantity  of  light  as  we  go 
from  the  horizontal  toward  the  vertical 
must  be  carefully  considered.  (See  Plain, 
Talk,  November,  1908,  issue.)  Thus,  the 
light  given  out  in  this  angle  of  20  degrees 
is  40  per  cent,  of  all  the  light  in  the  upper 
hemisphere;  in  other  words,  the  reflector 
in  the  upper  position  intercepts  only  60 
per  cent,  as  much  light  as  when  used  in 
the  lower  position.  This  is  the  weakness 
of  all  reflectors  placed  above  the  radiant; 
they  do  not  intercept  a  sufficient  quantity 
of  light  to  be  of  any  great  value. 
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FIG.   7. 

There  is  a  type  of  reflector  which  may 
be  called  the  inverted  cone,  i.  e.,  in  which 
the  rays  strike  the  outside  rather  than  the 
inside  of  the  cone,  as  in  Fig.  7.  These 
have  theoretically  the  advantage  that  if 
they  have  a  regular  or  mirror  surface 
thev  can  be  formed  so  as  to  throw  the  re- 


flected light  out  at  wide  angles,  as  shown 
in  the  illustration  referred  to ;  but  they 
intercept  only  a  small  part  of  total  flux 
of  light,  and  if  made  of  a  diffuse  reflect- 
ing surface,  are  practically  useless,  since 
they  throw  a  considerable  portion  of  what 
they  do  reflect  upward,  as  shown  on  the 
left  side  of  Fig.  7. 

After  taking  into  account  all  practical, 
as  well  as  theoretical,  conditions,  the  most 
feasible  form  of  opaque  reflector,  especial- 
ly if  a  diffusing  surface  is  used,  is  either 
a  flat  disc  placed  as  nearly  as  possible  on 
a  level  with  the  radiant,  or  a  cone  having 
an  angle  of  at  least  80  degrees.  This  may 
be  made  sufficiently  large  to  give  the 
lamp  ample  protection  from  wind,  rain 
and  snow. 

(To  Be  Continued.) 


Concerning  the  Flux  of  Light  Method 

By   J.    S.    CODMAN    AND   T.    W.    ROLPH. 


In  the  February  edition  of  the  Illumi- 
nating Engineer,  Mr.  Alfred  A.  Woh- 
lauer  has  shown,  in  a  very  interesting 
article,  a  simple  method  of  reading  off 
from  the  photometric  curve  of  a  light 
source,  the  flux  of  light  through  a  zone 
bounded  by  any  two  angles  made  with  the 
vertical,  as,  for  example,  10  degrees  and 
20  degrees.  He  proves  that  if  we  take  a 
not  too  large  sector  of  our  diagram  the 
flux  of  light  through  the  zone  of  the 
sphere  corresponding  to  this  sector  will 
be  directly  proportional  to  the  distance 
from  the  vertical,  of  the  intersection  of 
the  candle  power  curve  with  the  vector 
bisecting  the  sector.  For  example,  the 
flux  through  the  zone  between  40  degrees 
and  50  degrees  will  be  very  closely  pro- 
portional to  the  distance  from  the  verti- 
cal, of  the  intersection  of  the  candle  pow- 
er curve  with  the  vector  of  45  degrees. 
Finally,  Mr.  Wohlauer  shows  that  by  su- 
perimposing on  the  polar  diagram  sheet 
a  system  of  horizontal  and  vertical  lines 
drawn  to  a  certain  scale  corresponding  to 
the  candle  power,  it  is  possible  to  read  off 
with  great  ease  the  flux  in  lumens  for 
any  particular  zone,  and  he  has  embodied 
this  idea  in  his  "  Fluxolite  "  paper. 

It  is  possible,  however,  to  use  to  great 


advantage  the  above  method  of  reading 
flux  directly  from  a  photometric  curve 
even  when  we  use  ordinary  polar  dia- 
grams without  "  Fluxolite "  lines.  A 
scale  can  easily  be  made  corresponding  to 
the  candle  power  scale  used  on  the  dia- 
gram, and  this  scale  can  be  made  to  read 
directly  in  lumens.  If  a  person  has  oc- 
casion to  investigate  a  number  of  pho- 
tometric curves,  all  of  which  have  the 
same  candle  power  scale  or  some  simple 
multiple  of  it,  this  method  is  very  con- 
venient, as  the  same  scale  of  lumens  can 
be  used  with  all  the  curves. 

It  would  be  far  more  convenient,  how- 
ever, if  instead  of  having  to  make  a  spe- 
cial scale  of  lumens  it  were  possible  to 
use  an  ordinary  scale  of  inches  and  frac- 
tions. This  would  be  possible  if  the  pub- 
lishers of  the  polar  diagram  sheets  would 
make  the  sheets  to  such  a  scale  that  there 
would  be  a  convenient  number  of  lumens 
to  the  inch. 

In  order  to  ascertain  what  would  be 
the  most  convenient  scale  for  candle 
power  and  lumens,  we  have  first  to  find 
the  necessary  relation  between  these  two 
scales.  This  can  be  found  from  the  fol- 
lowing formula  derived  from  those  given 
by  Mr.  Wohlauer: 
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Lumens  per  in.       2  i"  [cos  0  -  cos  (^  +  ")  ] 


C.  P.  per  in. 


sin  (^  +  — ) 


In  this  formula  0  and  ^  +  «  are  the  an- 
gles of  light  vector  with  the  vertical.  If 
now  the  angle  «  is  made  constant  in  this 
formula,  it  follows  from  Mr.  Wohlauer's 
demonstrations  that  the  above  ratio  is  a 
constant,  that  is,  it  is  independent  of  the 
value  of  6.  In  other  words,  there  is  a 
definite  ratio  between  lumens  per  inch 
and  candle  power  per  inch  for  each  value 

of  a. 

The  smaller  the  value  of  «  chosen,  the 
greater  will  be  the  accuracy,  but  for  prac- 
tical work  ten  degrees  will  give  sufficient- 
ly accurate  results.  With  «■  equal  to  ten, 
the  ratio  of  lumens  per  inch  to  candle 
power  per  inch  is  found  to  be  1.095.  If' 
therefore,  we  make  1.095  inches  an  exact 
multiple  of  the  candle  power  scale  divi- 
sion, we  have  a  diagram  from  which  the 
lumens  can  be  read  directly  by  means  of 
an  inch  scale.  For  example,  if  we  make 
ten  scale  divisions  equal  to  1.095  inches, 
then  the  lumens  per  inch  will  be  numer- 
ically equal  to  the  candle  power  corre- 
sponding to  ten  scale  divisions.  This 
scale  would  not  be  an  inconvenient  one. 
The  scale  division  would  be  0.1095  inch, 
which  is  somewhat  larger  than  that  most 
commonly  used,  which  appears  to  be 
0.0775  inch. 

For  smaller  diagrams,  a  convenient 
scale  would  be  20  scale  divisions  equal  to 
1.095  inches,  in  which  case  the  lumens 
per  inch  would  be  numerically  equal  to 
the  candle  power  corresponding  to  20 
scale  divisions.  This  is  almost  exactly  the 
scale  used  by  the  Illuminating  Engi- 
neering Publishing  Company  for  the  dia- 
grams which  it  publishes  under  the  copy- 
right of  Mr.  Macbeth.  In  these  diagrams 
20  scale  divisions  equal  i.i  inches,  which 
differs  from  1.095  by  less  than  one-half  of 
I  per  cent. ;  and  since  also  these  diagrams 
are    divided    into    5-degree    angles,    it    is 


possible  to  read  off  directly  the  lumens  of 
lo-degree  zones  by  means  of  an  inch  scale. 
It  would  be  interesting  to  know  if  the 
choice  of  this  scale  by  Mr.  Macbeth  was 
merely  a  coincidence. 

If,  in  order  to  get  greater  accuracy,  we 
wish  to  use  5-degree  instead  of  lo-degree 
zones,  the  ratio  of  lumens  per  inch  to 
candle  power  per  inch  is  0.548.  It  should 
be  noted,  however,  that  twice  this  figure 
is  1.096,  which  is  practically  the  same  as 
the  ratio  with  lo-degree  zones.  It  follows 
that  we  can  use  the  same  diagrams  for 
10  or  5  degree  zones,  and  measure  flux  in 
both  cases  with  a  scale  of  inches,  simply 
bearing  in  mind  that  the  lumens  per  inch 
for  5-degree  zones  will  be  one-half  the 
number  for  lo-degree  zones. 

Similarly,  with  the  same  diagrams  and 
with  an  inch  scale,  it  is  also  possible  to 
read  oft'  the  lumens  directly  for  zones  of 
some  other  sizes,  without  much  sacrifice 
of  accuracy,  by  simply  multiplying  the 
lumens  per  inch  for  lo-degree  zones  by 
one-tenth  of  the  new  zone  angle.  The 
degree  of  accuracy  under  these  circum- 
stances is  shown  by  the  following  table, 
in  which  are  shown  the  correct  ratios  of 
lumens  per  inch  to  candle  power  per  inch 
for  zones  of  different  sizes,  together  with 
these  ratios  divided  by  one-tenth  of  the 
zone  ansfle  chosen : 


a  Ratio.     Ratio -= 

10 

0° 0.548  1.096 

10° 1.095  1.095 

15° 1.64  1.093 

30° 3.25  1.083 

45° 4.81  1.069 

90° 8.89  0.988 

It  will  be  seen  from  the  last  column 
that  the  same  lumen  scale  can  be  used  for 
zones  up  to  at  least  15  degrees,  and  with 
larger  zones  than  15  degrees  the  results 
would  usually  not  be  sufficiently  accurate 
even  if  the  strictly  correct  lumen  scale 
were  used. 

In  closing,  the  writers  would  like  to  ex- 
press their  high  appreciation  of  the  work 
done  bv  Mr.  Wohlauer. 
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Chemistry  and  Hygiene 

The  sciences  of  chemistry  and  bacteri- 
ology have  put  hygiene  upon  an  entirely 
new  basis.  Our  old  ideas  as  to  the  causes 
of  "  what  ails  us  "  have  got  to  be  thor- 
oughly revised.  The  science  of  bacteri- 
ology has  been  even  more  far  reaching  in 
its  solution  of  the  many  problems  con- 
cerning health  and  disease  than  the  sci- 
ence of  chemistry.  For  example,  chemi- 
cal impurities  in  drinking  water  are  in 
themselves  practically  harmless.  The 
chemical  analyses  which  were  almost  im- 
plicitly relied  upon  twenty-five  years  ago 
as  a  means  of  distinguishing  between  safe 
and  dangerous  waters  have  been  found  to 
be  of  no  positive  value,  but  at  the  best  only 
serve  to  indicate  the  possible  presence  of 
really  dangerous  impurities  in  the  shape 
of  micro-organisms.  One  city  may  drink 
the  diluted  sewage  of  another  city,  as  is 
done  in  many  actual  cases,  with  impunity, 
so  long  as  the  city  furnishing  the  sewage 
is  not  infected  with  certain  contagious 
diseases,  notably  typhoid ;  while  on  the 
other  hand,  apparently  pure  and  sparkling 
water  from  a  mountain  stream  may  be  al- 
most as  deadly  as  though  charged  with 
mineral  poisons. 

The  presence  of  sewage  contamination 
in  water  can  be  readily  detected  by  chem- 
ical tests,  but  the  only  valuable  knowl- 
edge which  this  gives  is  the  mere  infer- 
ence that  typhoid  germs  may  be  present, 
since  it  is  well  known  that  they  are  dis- 
tributed in  this  way.  The  same  general 
facts  hold  in  regard  to  the  air  we  breathe. 
Thus,  the  amount  of  carbon-dioxide,  or 
carbonic  acid,  as  it  is  more  commonly 
called,  present  in  the  air  may  be  readily 
determined  by  the  chemists ;  but  so  far  as 


this  particular  chemical  in  itself  is  con- 
cerned its  only  effect  upon  the  air  is  to 
dilute  it;  it  is  not  actively  poisonous  in 
itself.  This  same  carbon-dioxide  when 
absorbed  by  water  gives  the  sparkle  and 
pleasing  taste  to  which  soda  water  and 
all  "  sparkling "  drinks  owe  their  popu- 
larity. 

Carbon-dioxide  is  always  present  in  the 
air,  and  arises  from  two  principal 
sources :  combustion,  and  the  action  of 
the  lungs  upon  air  that  has  been  breathed 
by  man  and  the  lower  animals.  The 
amount  of  carbon-dioxide,  considering  it 
as  a  chemical  without  the  presence  of  any 
other  substance,  which  can  exist  in  the 
air  without  being  injurious  or  appreciable 
is  comparatively  large ;  but  when  the 
carbon-dioxide  is  the  result  of  exhaled 
breath  there  is  always  present  with  it 
other  matters  thrown  off  by  the  lungs, 
and  just  as  the  presence  of  sewage  in 
water  indicates  the  possibility  of  accom- 
panying dangerous  germs,  so  the  pres- 
ence of  carbon-dioxide  in  the  air,  when 
known  to  be  due  to  exhalations,  shows 
the  possibility  of  other  dangerous  gases 
or  germs  being  present.  The  subject  de- 
rives its  importance,  as  well  as  its  rela- 
tion to  illuminating  engineering,  from 
the  fact  that  all  gas  burners  of  necessity 
produce  carbon-dioxide.  It  is  evident  that 
carbon-dioxide  produced  in  this  way  must 
be  wholly  devoid  of  any  dangerous  or- 
ganic matter,  and,  on  the  other  hand,  the 
heat  of  the  flame  will  destroy  all  living 
organisms  that  come  in  contact  with  it. 
The  subject  of  vitiation  of  the  air  by  gas 
burners  has,  therefore,  lost  its  importance 
in  view  of  modern  hygiene. 

Another  product  of  the  combustion  of 
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illuminating  gas  which  has  given  rise  to 
recent  investigation  and  discussion  is  sul- 
phur-dioxide. This  is  the  product  of 
burning  sulphur,  or  sulphur  compounds, 
in  the  air.  Sulphur-dioxide  is  gas  in  its 
natural  state,  and  has  the  properties  of 
a.n  acid,  hence  is  known  by  the  chemist 
also  as  sulphurous  acid.  In  sufficient 
quantities  it  has  an  irritating  effect  upon 
the  membranes  of  the  throat  and  nose, 
familiar  to  all  who  have  inhaled  fumes  of 
an  old-fashioned  sulphur  match.  It 
blackens  silver,  brass,  nickel  and  copper, 
and  readily  unites  with  alkalines.  The 
lime  in  wall  plaster,  being  a  strong  alkali, 
very  readily  absorbs  the  gas  by  combina- 
tion. In  a  sufficiently  concentrated  state 
sulphur-dioxide  is  fatal  to  animal  and  in- 
sect life,  and  in  a  much  more  diluted  form 
is  a  germicide. 

As  all  coal  contains  some  sulphur,  it 
follows  that  coal  gas  of  necessity  contains 
more  or  less  sulphur  compounds.  When 
illuminating  gas  was  first  proposed  for 
commercial  use  it  was  said  that  it  could 
never  be  used  for  interior  lighting  on  ac- 
count of  the  sulphurous  fumes  given  off; 
but  the  discovery  of  practical  means  of 
eliminating  the  sulphur  compounds  in  the 
gas  removed  this  obstacle.  For  commer- 
cial purposes,  however,  it  is  impracticable 
to  eliminate  the  last  traces  of  sulphur ; 
hence  the  legal  regulations  that  have  gen- 
erally prevailed  in  regard  to  the  amount 
of  sulphur  allowable. 

The  question  has  lately  come  up  in 
Massachusetts  as  to  what  the  limit  should 
be,  and  an  elaborate  investigation  of  the 
matter  has  been  made  by  the  associated 
gas  companies.  There  is  a  common  opin- 
ion that  anything  which  is  injurious  to 
the  health  in  large  quantities  is  propor- 
tionately injurious  in  any  quantity;  but 
such  is  not  necessarily  the  case.  For  ex- 
ample, there  are  an}'  number  of  elements 
in  common  foodstuffs  which,  if  taken  in 
a  concentrated  form,  would  be  either  dele- 
terious or  active  poisons,  while  in  the 
minute  quantities  as  they  exist  in  natu- 
ral products  they  are  beneficial.  It  is 
hardly  likely  that  sulphur-dioxide  is  bene- 
ficial in  any  quantitv,  although  it  might 
possibly  have  some  effect  upon  dangerous 
bacteria.  There  is  some  point,  however, 
below  which  the  quantity  present  becomes 
entirely  innocuous.   The  question  is.  What 


is  this  point?  It  is  no  easy  matter  to  de- 
cide ;  perhaps  the  only  solution  is  to  actu- 
ally "  try  it  on  the  dog,"  so  to  speak,  as 
Dr.  Wiley  has  been  doing  in  his  investi- 
gations of  food  preservatives;  i.  e.,  to  al- 
low human  beings  to  breathe  air  contain- 
ing various  quantities  of  the  gas  for  dif- 
ferent periods  of  time,  and  carefully  note 
the  effects. 

The  law  in  Massachusetts  has  limited 
the  amount  of  sulphur  which  may  exist  in 
illuminating  gas  to  20  grains  per  100 
cubic  feet.  Why  this  particular  limit 
has  been  set  does  not  appear,  and  the  gas 
companies  are  endeavoring  to  establish 
a  higher  limit  as  being  safe.  This  effort 
is  not  only  legitimate,  but  will  be  a  dis- 
tinct service  in  the  advancement  of  sci- 
ence. Where  knowledge  can  be  obtained 
by  experimental  means,  guessing  certain- 
ly has  no  license  to  exist.  Instead  of  put- 
ting this  movement  down  at  once  as  a 
scheme  of  the  corporations  to  impose 
upon  the  public  it  should  be  given  an  un- 
biased and  thorough  trial.  The  founda- 
tion of  natural  science  is  experiment,  and 
the  foundation  of  modern  civilization  is 
natural  science.  Let  us  by  all  means, 
then,  have  the  subject  sifted  in  the  most 
thorough  manner,  and  let  the  results 
benefit  whoever  they  will. 

Relative   Color  Values   of  Artificial 
Light  Sources 

A  great  deal  has  been  heard  of  late  re- 
garding the  daylight  effect  of  illumination 
from  the  newer  electric  lamps,  and  this 
quality  has  been  used  to  the  utmost  in  ad- 
vancing their  sale.  One  of  the  most 
curious  phases  of  the  general  apathy  here- 
tofore shown  by  the  gas  interests  toward 
illuminating  engineering  is  their  total 
neglect  to  set  forth  the  actual  facts  in  re- 
gard to  the  color  qualit}'  of  modern  gas 
light.  It  is  true  that  in  the  earlier  days 
of  the  incandescent  gas  mantle  it  pro- 
duced a  light  which  was  distinctly  green- 
ish in  color,  particularly  after  it  had  been 
sometime  in  use ;  but  this  defect  has  long 
since  been  removed.  The  better  quality 
of  mantles  in  common  tise  long  before  the 
advent  of  the  metallic  filament  lamp  pro- 
duced a  light  which  is  at  least  as  near  an 
approach  to  daylight  in  color  as  the  best 
of  these  new  electric  lamps,  or  the  Nernst 
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lamp,  and  yet  practically  nothing  has  ever 
been  done  by  the  gas  interests  to  make 
this  fact  known. 

The  whiter  quality  of  the  light  of  the 
new  electric  lamps,  on  the  other  hand,  has 
been  so  thoroughly  exploited  that  it  will 
now  be  difficult  to  persuade  the  public  that 
there  is  any  other  form  of  light  "  just  as 
good."  Buyers  are  always  suspicious  of 
the  "  just  as  good  "  article,  and  generally 
rightly  so ;  it  savors  too  much  of  the  "  me 
too  "  brand  of  personal  character.  With 
both  men  and  things  it  is  those  that  stand 
on  their  own  merits,  rather  than  those 
that  trail  along  in  the  wake  of  others'  suc- 
cess, that  compel  admiration  and  respect. 

The  gas  lighting  interests  have  never 
essayed  to  boldly  meet  the  electric  light 
on  the  grounds  of  quality.  While  the 
electric  light  has  been  loudly  singing  the 
praises  of  its  sun-like  whiteness,  gas  light 
has  been  content  to  twitter  with  bird-like 
repetition,  "  cheap,  cheap,  cheap."  Every 
day  that  the  gas  interests  now  lose  in  tak- 
ing advantage  of  illuminating  engineer- 
ing— for  quality  of  illumination  is  no  less 
important  a  consideration  with  the  illumi- 
nating engineer  than  quantity — they  are 
making  it  so  much  the  harder  to  overtake 
their  competitors,  to  say  nothing  of  get- 
ting ahead  in  the  race. 

Lux,  or  Foot-Candles  ? 

The  honor  of  having  outlined  a  com- 
plete and  scientific  series  of  photometric 
units  belongs  to  Professor  Andre  Blondel, 
who  in  1893  published  his  essay  on  this 
important  subject.  Owing  chiefly  to  the 
lack  of  uniformity  in  standard  light- 
sources  in  the  various  countries,  this  ad- 
mirable system  has  come  into  very  little 
use.  The  lumen  is  now  fairly  well  estab- 
lished in  this  country,  but  has  a  different 
value  from  the  one  proposed  by  Blondel. 
We  have  Anglicized  the  term,  so  to  speak — 
i.  e.,  have  reduced  it  to  the  English  system 
of  measurements — so  that  its  meaning  in 
this  country  is  the  flux  of  light  required 
to  illuminate  a  surface  of  one  square  foot 
with  an  intensity  of  one  foot-candle. 

The  term  foot-candle  has  been  used 
rather  more  commonly  than  the  term 
lumen,  owing  to  its  more  self-explanatory 
character.  A  few  years  ago  it  was  often 
used  the  other  way  around — i.  e.,  candle 


foot — which  gave  trouble  in  forming  multi- 
ples, candle-feet  being  a  manifestly  un- 
desirable expression.  Professor  Blondel 
suggested  the  very  neat  word  "  lux  "  for 
the  unit  of  intensity  of  illumination.  Nat- 
urally he  used  the  metric  unit  of  length, 
the  meter;  and  since  the  Hefner  lamp  has 
come  to  be  quite  generally  used  as  a  pri- 
mary standard  of  light  the  combination, 
Hefner-meter,  has  been  used  as  the  in- 
tensity signified  by  the  term  lux.  Whether 
the  English  unit  of  length,  the  foot,  and 
the  candle  power  standard  of  light  will  be 
finally  adopted  in  giving  the  value  to  the 
lux  remains  to  be  seen.  Usage  has  not 
yet  been  sufficient  to  establish  a  value, 
and  it  will  undoubtedly  remain  for  the 
various  international  authorities  now  hav- 
ing the  whole  subject  under  advisement 
to  arrive  at  a  conclusion.  If  the  meter  is 
decided  upon,  however,  it  is  sufficient  to 
assume  that  the  word  "  lux  "  will  remain 
useless  in  this  country  for  a  long  time  to 
come,  and  the  term  foot-candle  continue 
in  its  present  position.  It  is  next  to  im- 
possible to  overthrow  usage,  in  this  coun- 
try at  least,  as  witness  the  efforts  to  in- 
troduce the  metric  system. 

Let  us  hope  that  the  authorities  will 
decide,  so  far  as  possible,  in  accordance 
with  present  custom. 

On  Fooling  All  the  People  All  the 
Time 

There  is  no  symptom  which  the  practi- 
cal politician  views  with  greater  appre- 
hension in  the  feverish  period  immediate- 
ly preceding  an  election  than  over-confi- 
dence. Under  this  condition  the  unex- 
pected has  frequently  happened,  and  the 
apparently  weaker  party  has  won  the 
election.  The  gas  interests,  so  far  as 
light  is  concerned,  are  now  suffering  from 
past  sins  of  this  kind.  Signs  are  not 
wanting,  however,  that  the  tide  may  turn, 
and  leave  the  electric  lighting  interests 
to  rub  their  eyes  and  find  out  what  it  was 
that  struck  them.  With  the  introduction 
of  new  and  improved  electric  lamps  and 
the  use  of  light-saving  accessories,  the 
electric  lamp  manufacturers  have  de- 
scended to  all  kinds  of  jugglery  in  order 
to  either  keep  the  people  in  ignorance  or 
actually  mislead  them  as  to  the  real  per- 
formance of  the  different  units.     Rating 
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by  horizontal  candle  power,  while  un- 
scientific, had  some  limits  to  its  manipula- 
tion. The  filament  of  the  incandescent  elec- 
tric lamp  can  only  be  lengthened  out  to  a 
certain  extent  at  the  most ;  and  in  the  case 
of  arc  lamps  no  pretense  was  made  of  an 
actual  connection  between  candle  power 
and  light  intensity.  As  a  result  of  all  this 
the  rating  of  all  kinds  of  light-sources  at 
the  present  time  is  in  utter  chaos. 

The  rating  of  a  light-source  by  the  lu- 
mens produced  would  solve  the  whole 
problem. 

But  instead  of  working  toward  this  end 
it  seems  that  the  electric  lamp  manufac- 
turers are  drifting  still  further  away; 
while  the  mantle  burner  people,  it  is  re- 
ported, are  about  to  accept  this  method  of 
rating.  The  electric  people  have  fooled 
the  people  so  long  in  the  matter  of  lamp 
rating  that  they  have  become  over-confi- 
dent, and  this  is  the  opportunity  for  the 
gas  lamp  people  to  win  a  very  important 
strategic  point.  By  rating  their  own  light- 
sources  in  lumens,  and  by  a  judicious  pub- 
licity campaign  to  explain  this  method, 
they  will  put  the  electric  lamp  manufac- 
turers in  the  position  of  following  on  in 
the  rear. 

Will  the  gas  people  be  equal  to  the  oc- 
casion ? 

Selling  Light 

We  have  persistently  maintained  that 
light  should  be  sold  as  such,  its  money 
value  to  be  reckoned  upon  some  sort  of 
photometric  measurement  rather  than 
upon  the  illuminant  used  to  produce  it. 
The  imexpectedly  rapid  introduction  of 
the  new  electric  lamps,  both  arc  and  in- 
candescent, seems  destined  to  bring  about 
this  desired  change.  We  have  previously 
mentioned  the  move  made  by  the  electric 
lighting  company  in  Hartford  along  these 
lines,  and  we  now  have  advice  of  a  simi- 
lar action  on  the  part  of  the  central  sta- 
tion in  Richmond,  Ky.  In  the  latter  case, 
however,  the  matter  was  more  definitely 
determined  by  being  embodied  in  a  fran- 
chise granted  by  the  City  Council.  The 
exact  provision  is  as  follows : 

The  purchaser  of  this  franchise  or  privi- 
lege, or  any  successor,  transferree,  or  as- 
signee of  such  purchaser  shall  not  charge  for 
electricity  for  any  purpose  a  rate  which  will 
make  the  cost  of  electric  light  to  any  citizen 


of  Richmond  using  more  than  $1  worth  of 
electricity,  per  month,  with  the  most  efficient 
incandescent  lamps,  more  than  31^  cents  per 
100  cp.  per  hour. 

While  this  is  a  distinct  step  toward  the 
desired  end,  it  is  exceedingly  regrettable 
that  the  provision  of  the  franchise  is  made 
in  such  loose  terms.  One  would  suppose 
that,  after  all  the  trouble  that  has  been 
occasioned  by  the  old  "  2000  candle 
power  "  rating  of  arc  lamps,  more  care 
would  be  taken  in  the  use  of  the  term 
"  candle  power "  in  legal  phraseology. 
There  is  the  best  possible  ground  for  con- 
troversy over  the  meaning  of  the  term 
"  candle  power  "  as  used  in  this  franchise. 
The  customer  would  have  most  excellent 
grounds  for  claiming  spherical  candle 
power,  which  is  really  the  only  meaning 
of  the  term  which  would  be  definite  and 
applicable  to  all  kinds  of  light-sources. 
It  is  probable,  on  the  other  hand,  that  the 
lighting  company  had  in  mind  the  old 
horizontal  rating  of  lamps  when  it  had 
the  word  candle  power  used.  Between 
these  two  meanings  there  is  a  difiference 
of  from  20  to  25  per  cent,  with  reference 
to  the  tungsten  lamp,  and  a  much  greater 
difference  in  reference  to  arc  lamps. 

The  central  stations  now  find  them- 
selves in  difficulties  on  account  of  the  in- 
troduction of  the  higher  efficiency  lamps, 
which  would  have  been  entirely  obviated 
had  they  based  their  charges  on  the  light 
produced  rather  than  current  consumed. 
It  seems  incomprehensible  that  people 
who  had  the  responsibility  of  providing 
dividends  on  electrical  enterprises  should 
not  have  foreseen  that  improved  lamps 
were  bound  to  come  sooner  or  later.  It  is, 
of  course,  inevitable  that  the  producers  of 
electric  light  must  continue  to  have  a 
profit  on  their  business,  and  that  a  por- 
tion of  the  advantages  of  the  new  lamps 
must  accrue  to  them  as  well  as  to  the  con- 
sumer. The  only  safe  course  now  is  to 
come  squarely  out  for  the  sale  of  light  on 
a  basis  that  can  be  understood  by  the  av- 
erage user.  The  zvord  candle  power,  un- 
qualifiedly, must  never  he  used  for  this 
purpose.  The  word  lumen  is  by  all  odds 
the  better  term,  but  if  candle  power  is  to 
be  used  at  all,  spherical  candle  power 
should  in  every  case  be  stated.  It  never 
pays,  in  the  long  run,  to  play  fast  and 
loose  with  the  public. 
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Notes  and  Comments 


Gas  Lighting   Assists  in  Ventilation  and   Im- 
proves the  Condition  of  the  Air,  Accord- 
ing  to  the  "Scientific  American  " 

Quotes  Professor  Vivian  Lewes  as  an 
Authority  for  This  Statement. 

Now  that  competition  between  gas  and 
electric  light  has  become  somewhat  keener 
in  this  country,  the  old  question  of  vitia- 
tion of  the  air  by  gas  burners  seems  to  be 
bobbing  up  again.  The  last  comprehen- 
sive discussion  of  this  well-worn  subject 
was  a  lecture  by  Professor  Lewes,  deliv- 
ered before  one  of  the  scientific  societies 
of  England  something  more  than  a  year 
ago.  The  arguments  presented  are  used 
in  the  answer  to  a  correspondent  in  The 
Scientific  American: 

(12057)  C.  B.  B.  asks:  I  have  a  problem 
to  submit,  the  solution  of  which  will  confer 
a  great  favor  upon  the  writer.  There  are  two 
large  public  halls  with  practically  no  ventila- 
tion ;  one  is  illuminated  by  gas,  the  other 
with  electricity.  Both  rooms  are  occupied  by 
the  same  number  of  people.  In  which  room, 
the  former  or  latter  mentioned,  is  the  air 
purest?  Does  not  the  gas  have  a  tendency 
to  purify  the  oxygen  by  consuming  a  large 
percentage  of  the  impure  air  or  hydrogen? 
A.  Although  not  at  all  for  the  reasons  you 
give,  it  has  been  suificientl}'  proven  that  under 
equal  conditions  of  ventilation  (whether  good 
or  bad)  the  air  at  breathing  level  in  any  room 
illuminated  by  gas  will,  after  several  hours' 
occupation  by  a  number  of  persons,  be  more 
healthful  than  if  the  same  room  was  elec- 
trically lighted.  The  products  of  combustion 
of  a  gas  flame  in  air  are  largely  identical 
chemically  and  nearly  identical  physically 
with  those  of  exhalation  from  human  lungs, 
and  as  the  least  quantity  of  gas  consumed  by 
a  single  burner  (say  4  cu.  ft.  of  gas  per  hour 
for  an  atmospheric  incandescent  mantle)  pro- 
duces 2  cu.  ft.  of  carbon  dioxide  per  hour, 
while  an  average  man  breathes  out  only  0.6 
cu.  ft.  per  hour,  one  gas  burner  vitiates  the 
air  of  a  room  more  than  do  three  persons. 
As  incandescent  electric  lamps  not  merely 
add  nothing  to  the  impurities  of  the  atmos- 
phere, but  withdraw  no  oxygen  from  it,  it 
has  been  assumed  not  unnaturally  that  it  must 
"be  the  most  hygienic  form  of  illumination  to 
employ;  but  in  the  years  which  have  elapsed 
since  electricity  was  first  used  for  lighting 
purposes,  experience  has  increasingly  proved 
the  contrary.     The  burning  of  gas  does  not 


in  any  way  purify  the  air  or  consume  any 
irrespirable  constituents — quite  the  contrary; 
but  because  the  heating  effect  of  gas  in  pro- 
portion to  its  lighting  effect  is  so  much 
higher  than  that  of  electricity,  the  carbon 
dioxide,  otherwise  much  heavier  than  air,  is 
heated  sufficiently  to  rush  to  the  ceiling  of 
a  room,  where  its  descent  upon  cooling  is 
prevented  by  diffusion.  The  explanation  in- 
volves chemical,  physical  and  physiological 
considerations  and  cannot  be  at  all  completely 
given  here,  but  you  will  find  it  admirably 
discussed  in  an  article  by  Prof.  Vivian 
Lewes,  a  high  authority  on  this  subject,  in 
our  Supplement,  Nos.  1661  and  1662,  which 
we  shall  be  glad  to  send  for  10  cents  each, 
postage  paid. 

Boston    Makes  Contract  for    Street  Lighting, 
with  a  String  to  It 

Edison    Company    Gets    a    Five    Year 

Contract  Under  Terms  Favorable 

TO  THE  City.    More  Time  Given 

THE  Gas  Company  to  Show 

What    It    Can    Do. 

Letting  of  the  contract  for  lighting  the 
streets  of  Boston  is  of  more  than  ordinary 
interest  to  illuminating  engineers,  by  rea- 
son of  the  fact  that  both  the  gas  and  elec- 
tric companies  have  been  presenting  their 
claims  on  an  illuminating  engineering 
basis.  The  Electric  Company  has  a  num- 
ber of  competent  consulting  illuminating 
engineers,  mention  of  which  we  have  pre- 
viously made  in  these  columns,  and  the 
Gas  Company  has  been  experimenting 
along  illuminating  engineering  lines.  The 
upshot  of  the  matter  is  thus  reported  in 
The  Transcript: 

Mayor  Hibbard  has  signed  a  provisional 
contract  with  the  Edison  Electric  Illuminat- 
ing Company  for  lighting  the  streets  for  a 
period  of  five  years.  Under  the  terms  of  the 
contract  the  city  will  save  $55,000  annually 
in  electric  street  lighting  over  the  contract 
with  the  same  company  which  expired  some 
months  ago.  Under  the  old  contract  the  city 
paid  $435,000  a  year. 

The  contract  which  the  Mayor  signed  pro- 
vides among  other  things  that  the  Mayor 
may  call  upon  a  Board  of  Arbitration  con- 
sisting of  the  heads  of  the  scientific  depart- 
ments of  Harvard  and  the  Institute  of  Tech- 
nology and  a  third  member  selected  by  the 
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scientific  department  heads  of  the  two  insti- 
tutions to  decide  whether  any  changes  in  the 
contract  price  should  be  made. 

Before  signing  the  contract  the  Mayor 
made  his  acceptance  provisional  for  six 
months  to  give  the  gas  companies  an  oppor- 
tunity of  further  demonstrating  their  scheme 
of  street  lighting  and  submitting  other  bids. 

Philadelphia    to    Be     Lighted    Up    to    Guide 
Airships  as  Well  as  Surface  Traffic 

The   Press   Proposes   Plan   by   Which 

THE  City  Will  Be  Marked  by  the 

Sign    of   the    Cross    for 

Aerial  Navigators. 

The  Philadelphia  Press,  which  has  been 
the  leader  in  the  movement  for  better 
street  lighting  in  the  Quaker  City,  pro- 
poses to  nail  the  City  Hall  to  the  cross,  if 
not  those  who  occupy  it.  In  a  three- 
quarter  page  illustration  in  the  editorial 
section  of  a  recent  Sunday  edition  The 
Press  shows  a  fanciful  night  bird's-eye 
view  of  the  city,  in  which  the  spectacular 
lighting  proposed  for  the  central  section 
marks  out  a  cross,  with  the  City  Hall  at 
the  center.  That  it  may  be  otherwise  fully 
up  to  the  times  it  shows  numerous  air- 
ships maneuvering  above  the  city.  The 
explanation  of  this  illustration  runs  as 
follows : 

When  the  newly  organized  Councils  pro- 
vide the  $60,000  required  to  install  and  oper- 
ate for  a  year  the  metropolitan  illumination 
system  for  the  city's  business  streets,  advo- 
cated by  The  Press  and  planned  by  Chief 
McLaughlin  of  the  Electrical  Bureau,  the 
city  will  have  added  to  its  other  distinctions 
the  possession  of  the  best  lighted  center  in 
the  United  States.  Philadelphia  will  be  the 
bright  spot  of  guidance  to  which  navigators 
of  the  air  will  be  attracted.  But  in  a  mun- 
dane way.  Chestnut  street  and  Market  street, 
Arch,  Walnut  and  Broad  streets  will  be  cen- 
ters of  life  and  brightness  and  bustle  by 
night  as  they  are  now  by  day.  Indeed  the 
plans  of  Chief  McLaughlin  will  in  effect 
continue  the  daylight  brightness  until  the 
midnight  hours.  All  is  now  in  readiness  for 
the  introduction  of  the  necessary  ordinance 
into  Councils,  and  there  is  little  doubt  that 
when  Market  street  is  given  its  final  mod- 
ern pavement  of  wood  block,  the  handsome 
ornamental  standard  designed  by  Chief  Mc- 
Laughlin for  the  center  of  the  street  between 
the  car  tracks,  will  be  erected.  On  the  other 
thoroughfares  the  ornamental  posts  will  be 
located  on  the   sidewalks  at  street  intersec- 


tions and  midway  between  squares.  The 
plans  provide  for  212  additional  lamps  to 
supplement  the  31  now  in  place  on  Market 
street,  from  Juniper  to  Water  streets,  with 
eight  lamps  at  the  intersections,  four  be- 
tween blocks  on  the  sidewalks  and  four  be- 
tween blocks  in  the  center  of  the  street.  The 
estimated  cost  of  construction  is  $5450  and 
of  maintenance  for  a  year  $18,000.  There 
will  be  80  additional  lamps  on  Broad  street, 
between  Vine  and  Spruce  streets,  at  a  cost 
for  installation  and  maintenance  of  $11,- 
600.86;  additional  lights  on  Chestnut  street 
from  Fifth  and  Fifteenth  streets,  costing 
$12,200,  and  61  additional  lamps  on  Walnut 
street  from  Fifth  to  Fifteenth  streets  at  a 
cost  of  $95,000.  The  work  of  installation 
will  require  only  a  few  days. 

Pittsburgh  May  Have  Baseball    at  Night 

New  Baseball  Park  to  Have  a  Special 

Lighting     System,     Which     May 

Make   Night    Games   Possible. 

The  following  information  is  from  the 
Leader.  It  is  a  pity  that  more  definite  de- 
tails are  not  given.  The  Leader  should 
put  an  illuminating  engineer  on  its  edi- 
torial staff: 

One  of  the  features  of  the  new  field  of 
the  Pittsburgh  Baseball  Club  in  Bellefield 
will  be  the  special  lighting  system  which  will 
make  it  possible  to  give  all  sorts  of  enter- 
tainments at  night.  It  is  claimed  that  under 
the  system  that  it  will  be  possible  to  play 
baseball  after  dark,  but  even  the  inventor  is 
not  positive  of  that.  A  test,  however,  will 
soon  be  made  at  Cincinnati,  where  a  similar 
equipment  to  the  one  contemplated  for  Pitts- 
burgh is  nearly  completed. 

Oakland,  Cal.,   Mayor   Has  Own   Ideas  on 
Illuminating    Engineering 

Thinks  That  Welsbach   Lamps  Will 

Beat  Arc  Lamps  for  Street 

Lighting. 

His  opinions  on  this  matter  are  thus  set 
forth  in  his  message  to  the  City  Council, 
as  reported  by  the  Inquirer: 

In  my  message  to  the  Council  two  years 
ago  I  recommended  that  gas  lamps,  with 
Welsbach  burners,  be  substituted,  in  the  resi- 
dential sections,  for  the  electric  arc  lamps. 
I  am  even  more  firmly  convinced,  now  than 
then,  that  we  should  adopt  this  method  as  it 
will  distribute  the  light  better  and  be  more 
satisfactory  to  the  residents  of  the  city.  My 
opinion  is  it  will  entail  little,  if  any,   extra 
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cost  and  in  addition  result  in  a  better  dis- 
tribution of  light  besides  doing  away  with 
many  unsightly  poles  and  wires. 

Ingenious    "  Hoosier  "     Has     a    Scheme    for 
Abolishing    Night,  and  Putting   Arti- 
ficial Light  Out  of  Business 

Proposes  to  Use  a  Train  of  Lenses  to 

Make  the  Sun's  Rays  Follow  the 

Curvature  of  the  Earth. 

The  Utica,  N.  Y.,  Press  is  responsible 
for  the  following  account  of  this  daring 
scheme,  which  is  at  least  as  promising  as 
some  of  the  plans  for  communication  with 
Mars,  and  other  fantastic  propositions  put 
forth  by  scientists  of  far  greater  celeb- 
rity : 

Gas  and  electric  light  companies  will  be  put 
out  of  business  when  an  invention  just  per- 
fected by  David  R.  Nicely  of  Petersburg, 
Ind.,  comes  into  general  use.  He  has  been 
experimenting  for  ten  years,  and  now  be- 
lieves that  he  can  abolish  night  and  make  the 
day  24  hours  long.  With  lenses  of  enormous 
size  which  he  will  place  on  towers  1000  ft. 
high  at  a  distance  of  100  miles  apart,  he  ex- 
pects to  supply  daylight  many  hours  after 
night  has  fallen.  In  order  to  keep  the  lenses 
at  a  proper  angle  a  clock-work  apparatus  is 
to  be  provided  and  with  the  lenses  so  focused 
as  to  let  the  light  in  concentrated  rays  pass 
from  one  to  the  others  he  expects  to  give 
daylight  all  the  time. 

Miscellaneous  Notes  from  the  Field 

Straws  that   Show   Which   Way  the 
Wind  Is  Blowing. 

The  Northwest  Business  Men's  Associ- 
tion  is  a  Philadelphia  organization,  hav- 
ing for  its  object  the  securing  of  better 
street  lighting  for  its  particular  section  of 
the  city.  The  secretary  of  the  association, 
Mr.  James  Moore,  has  a  very  clear  con- 
ception of  the  proposition.     He  says : 

Our  organization  is  not  fighting  for  more 
lights  merely  because  it  thinks  they  will  add 
beauty  to  our  streets.  It  is  a  well-known  fact 
that  plenty  of  electric  lights  will  do  more, 
possibl3^  than  any  other  one  thing  to  attract 
prospective  purchasers  to  a  certain  locality. 


If  we  have  an  abundance  of  lighting  facilities 
in  the  Northwest,  it  will  tend  to  restrict 
largely  the  purchase  of  goods  to  our  imme- 
diate locality.  A  development  of  this  sort  is 
as  badly  needed  in  this  and  other  sections  as 
are  parks  and  boulevards. 

Hoboken,  N.  J.,  famous  in  an  unenvia- 
ble manner  as  a  butt  of  jokes  by  New 
Yorkers,  now  has  a  Citizens'  Association, 
which  is  actively  agitating  the  matter  of 
an  independent  lighting  plant.  A  com- 
pany has  been  organized,  and  the  stock  is 
offered  for  subscription,  with  fair  pros- 
pects of  success.  The  company  may  also 
manufacture  gas. 

Richmond,  Va.,  will  expend  $5000  in 
installing  incandescent  gas  lamps  in  its 
streets  in  place  of  flame  burners. 

The  Rochester  Railway  and  Light  Com- 
pany, through  its  management,  is  laying 
plans  to  have  the  next  convention  of  the 
National  Electric  Light  Association  held 
in  that  city. 

Aurora,  111.,  has  a  municipal  lighting 
plant,  which  it  claims  is  making  money. 
The  City  Electrician  says  that  the  plant 
is  worth  $89,824.34,  and  that  it  cost  last 
year  $15,127.05  to  operate  it.  It  supplies 
406  arc  lamps,  and  about  800  electric 
lamps.    The  arc  lamps  cost  $37.36  a  year. 

Youngstown,  Ohio,  business  men  are 
discussing  and  experimenting  with  street 
lighting.  A  new  installation  has  been  put 
up  on  one  section  of  its  principal  business 
street,  and  the  merchants  on  the  other 
section  have  organized  a  committee  to 
look  after  their  own  interests. 

Springfield,  Mo.,  merchants  are  still 
pushing  for  new  street  lighting.  It  is 
proposed  that  the  initial  cost  of  the  in- 
stallation be  defrayed  by  the  property 
owners,  while  the  tenants  of  the  respec- 
tive buildings  maintain  the  operating  ex- 
penses. 

The  Lincoln,  Neb.,  Journal  contains 
an  unusually  common-sense  article  on 
"  Economy  of  Electric  Lighting."  The 
article  is  unsigned,  but  evidently  w^as 
written  by  an  illuminating  engineer. 
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Correspond  ence 


1 


From  Our  Baltimore  Corre- 
spondent 

The  Consolidated  Gas,  Electric  and 
Power  Company,  of  Baltimore,  was  one 
of  the   first  -lighting   companies   to   estab- 


Hsh 


a  department  of  illuminating  en- 
gineering. Its  general  manager  of  the 
electrical  department,  Mr.  Douglas  A. 
Burnett,  first  conceived  the  idea  of  in- 
augurating such  a  department  with  an 
expert  at  its  head,  for  the  purpose  of  gen- 


FIG.    I. — ELECTRIC   BULLETIN    SIGN. 
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FIG.    2. — TAILOR    SHOP    ILLUMINATED     AX'ITH    TUNGSTEN   LAMPS. 


erally  improving  the  lighting  conditions 
of  its  customers.  j\Ir.  Harry  Swindell 
was  selected  from  among  a  number  of 
solicitors  employed  by  the  company,  and 
since  October,  1908,  when  his  activities 
first  took  form,  has  devoted  his  entire 
time  to  this  department  in  the  interest  of 
better  illumination  and  the  general  im- 
provement of  the  service.  The  field  for 
his  exploitation  is  unlimited ;  unlike  the 
other  solicitors,  he  is  entirely  unrestrict- 
ed and  free  to  consult  with  architects, 
builders,  electrical  contractors  and  the 
consumer.  For  example,  he  finds  it  very 
easy  to  discuss  with  merchants  the  im- 
portance of  good  illumination  in  their 
stores,  whether  in  course  of  erection  or 
already  completed. 

Although  the  electric  and  gas  interests 
are  tmder  one  executive  head,  the  two 
departments  are  entirely  independent,  so 
far  as  new  business  is  concerned,  each 
propounding  the  respective  merits  of  their 


illuminants,   and  working  along  competi- 
tive lines. 

The  electrical  division  handles  tungsten 
lamps  and  reflectors,  which  are  sold  ex- 
clusively to  its  customers  at  prices  below 
cost.  When  a  customer  calls  at  the  lamp 
room  to  purchase  lamps  the  attendant  en- 
deavors to  find  out  whether  the  consumer 
fully  understands  the  conditions  under 
which  the  lamp  should  be  installed  in 
order  to  produce  the  best  results,  and,  it 
it  should  appear  that  the  company's  ex- 
pert could  be  of  assistance,  the  customer 
is  advised  that  a  representative  will  glad- 
ly call  and  make  such  recommendations 
and  suggestions  as  will  most  fully  meet 
his  requirements.  The  company  fully 
realizes  that  the  complaints  of  its  cus- 
tomers, and  the  criticisms  often  heard, 
are  occasioned  primarily  by  the  lack  of 
knowledge  and  inexperience  of  those  who 
design  and  install  t'lese  lighting  units ; 
and  it  is  to  decrease  and  eliminate  as  far 
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FIG.    3. — SHOW   WINDOWS    LIGHTED    WITH   TUNGSTEN    LAMPS. 


as  possible  all  such  causes  of  complaints 
that  this  illuminating  engineering  depart- 
ment was  created. 

In  connection  with  this  policy  of  the 
company,  it  operates  at  two  central  loca- 
tions electric  sign  bulletins,  as  shown  in 
Fig.  I.  This  sign  is  changed  every  other 
week,  and  is  a  forceful  and  strictly  up-to- 
date  method  of  bringing  to  the  attention 
of  the  general  public  the  merits  of  elec- 
tric lighting,  telling  them  in  plain,  brief 
language  what  the  company  is  doing  to 
improve  its  customers'  service,  the  adver- 
tising advantages  of  electric  signs,  and 
the  merits  of  the  newer  illuminants,  and 
thus  acts  as  an  interpreter  between  the 
company  and  the  people. 

By  co-operating  with  every  employee  in 
the  accomplishment  of  his  duties  the  com- 
pany takes  a  step  forward  in  improving 
economic  conditions  within  its  own  force. 
Regular  meetings  of  employees  are  held; 
ideas     and     suggestions     are     thoroughly 


threshed  out ;  the  office  boy  and  the  chief 
clerk  have  the  same  opportunity  of  ex- 
pressing their  views  for  consideration; 
and  it  is  through  this  consolidation  of 
forces,  this  interchange  of  ideas,  that  the 
various  forms  of  illumination  are  advan- 
tageously brought  to  the  attention  of  the 
public. 

The  offices  of  the  company  are  well  il- 
luminated, being  laid  out  along  the  most 
modern  lines ;  it  may  be  truly  said  that 
"  they  practice  what  they  preach."  Be- 
lieving that  the  most  efficient  work  can 
only  be  done  under  the  best  lighting  con- 
ditions, they  show  their  faith  in  the  meth- 
ods they  recommend  by  their  own  works. 

The  success  that  has  resulted  from  the 
co-operation  of  the  lighting  expert  and 
the  customers  is  shown  in  Fig.  2,  the  new 
shop  of  one  of  Baltimore's  most  promi- 
nent tailors.  The  photograph  gives  a 
view  of  the  entire  store  and  window;  a 
most     satisfactory     illumination     prevails 


i6o 


THE  ILLUMINATING   ENGINEER 


throughout.  The  original  scheme  of  light- 
ing as  proposed  to  the  owner  by  the  con- 
sulting engineers  was  for  the  installation 
of  two  rows  of  five  light  clusters,  12  feet 
apart.  When  this  plan  was  submitted  to 
the  lighting  company's  representative  he 
pointed  out  the  fact  that  the  ceiling  is 
extremely  low,  not  over  9  feet,  and  the 
entire  width  approximately  20  feet,  and 
explained  the  advantages  of  individual 
units;  and  in  order  to  make  the  argument 
more  convincing  the  customer  was  taken 
to  see  several  very  conspicuous  lighting 
installations.  After  devoting  the  neces- 
sary time  to  fully  explain  the  importance 
of  proper  lighting  units,  the  customer 
readily  appreciated  the  interest  displayed 
in  his  behalf,  canceled  the  original  plans 
and  substituted  those  outlined  by  the  elec- 
tric company,  which  covers  the  installa- 
tion of  23  tungsten  units,  equally  spaced 
over  an  area  of  approximately  2000  square 
feet,  the  window  being  equipped  with 
five  40-watt  units. 

Another  prominent  installation  de- 
signed under  the  supervision  of  the  light- 
ing company  is  shown  in  Fig.  3.  This 
entire  five-story  building,  devoted  to  the 
sale  of  fine  furniture  and  house  furnish- 
ings, is  illuminated  with  tungsten  lamps 
and  prismatic  reflectors.  The  windows, 
as  shown  on  the  photo,  are  exceptionally 
well  lighted,  fifty-four  lamps  being  used. 

Another  phase  of  the  illuminating  prob- 
lem in  Baltimore  has  been  the  criticism 
directed  to  the  lighting  company  by  the 
residence  consumer  of  the  results  obtained 
in  this  branch  of  service.  After  due  in- 
vestigation it  has  been  found  that  the 
fault  very  often  lies  in  the  use  of  colored 
glass  domes  in  dining  rooms,  libraries  and 
living  rooms,  to  misplaced  wall  brackets 
and  dark  furnishings. 

The  company  has  also  issued  to  its  cus- 
tomers a  booklet  entitled  "  Illumination 
on  Current  Topics,"  wherein  a  frank 
statement  is  made  of  the  elements  that  go 
to  make  up  the  charge  for  service,  and  in 
it  are  explained  technical  terms  that  have 
heretofore  been  unintelligible  to  the  aver- 
age customer. 

Sydney  C.  Blumenthal. 

From  Our  Berlin  Correspondent 

With  the  departing  of  the  winter  a 
serious  danger  threatening  the  German  il- 
luminating industries  has  also  gone;   for 


the  first  spring  day  brought  the  decision 
against  the  projected  tax  on  electricity 
and  gas,  the  details  of  which  the  writer 
has  given  in  a  previous  issue  of  The  Il- 
luminating Engineer.  It  was  the  last 
week  of  March  when  I  went  to  the  Reich- 
stag, where  the  Commission  of  Firiance 
had  assembled  to  say  the  last  word  in  re- 
gard to  the  proposed  tax.  Long  before 
the  beginning,  servants  carried  piles  of 
papers  into  the  chamber.  They  had  to 
exert  all  their  physical  power  to  carry 
three  books  of  unusual  size  and  weight. 
These  big  volumes  were  neatly  bound, 
and  bore  in  golden  letters  the  same  title: 
"  Protests  Against  the  Gas  and  Electricity 
Tax."  The  first  book  contained  the  pro- 
tests and  petitions  received  by  the  So- 
ciety of  German  Gas  and  Electrical  Fit- 
ters ;  the  second  those  of  the  League  of 
Coppersmiths  and  Plumbers ;  and  the 
third  volume  the  protests  received  by  the 
Water  and  Light  Association,  to  which 
the  manufacturers  in  the  illuminating  in- 
dustry belonged.  There  were  thousands 
of  letters  collected,  and  these  were  laid 
before  the  Reichstag. 

The  special  conference  of  the  finance 
department  was  not  a  public  one,  and  our 
patience  was  somewhat  taxed;  but  after 
three  hours'  waiting  the  decision  was 
reached,  to  the  effect  that  the  proposed  tax, 
having  depressed  the  German  illuminating 
industry  for  several  months,  be  rejected. 
It  was  asserted  that  manufacturers, 
tradesmen,  employees,  power  station  com- 
panies, municipalities,  and  also  the  gen- 
eral public  were  bitterly  complaining  and 
feared  great  losses  if  such  a  project 
should  become  a  law.  Many  smaller 
plants  and  workshops  would  be  wiped 
out;  competition  with  foreign  countries 
would  become  more  serious ;  and  by  tax- 
ing gas  and  electric  current  we  would  re- 
turn to  the  old  fashioned  oil  lamp. 

Max  a.  R.  Brunner. 

From  Our  Readers 

Cleveland,  April  24,  1909. 
To  the  Editor  of  The  Ilhtminating  Engi- 
neer, Nezv  York  City. 
Gentlemen :     The   unsigned   article   ap- 
pearing  on   page   680  of  your   February 
number  has  just  come  to  our  notice. 

We  cannot  believe  that  this  is  an  at- 
tack  on   the   position   of   the   Tungstolier 
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Company  in  the  illuminating  field,  or  a 
deliberate  attempt  to  belittle  any  one  con- 
nected with  it. 

You  admit  that  the  Tungstolier  Com- 
pany is  to  be  commended  for  its  original- 
ity and  progressive  spirit,  and  yet  you 
seemingly  criticise  the  general  policy  of 
the  company  or  certain  individuals  con- 
nected with  the  company,  as  a  result  of 
a  difference  in  opinion  between  us  on  pos- 
sibly one  or  two  small  issues. 

Ever  since  the  inception,  it  seemed  to  be 
a  case  of  the  "  Tungstolier  against  the 
field."  If  lighting  conditions  are  to  be 
improved,  and  that  is  what  the  Tungsto- 
lier Company  was  incorporated  for  (and 
we  understand  The  Illuminating  Engi- 
neer was  founded  on  the  same  policy), 
interests  of  similar  character  should  work 
together,  and  not  resort  to  mud  slinging. 

It  is  true  that  we  took  exception  to  an 
article  published  in  The  Illuminating 
Engineer  some  months  ago.  Possibly  we 
should  not  have  considered  this  article 
seriously,  but  it  contained  a  great  many 
expressions,  almost  word  for  word,  as 
they  appeared  in  advertising  sent  out  by 
the  Tungstolier  Company. 

It  made  strong  reference  to  "  fake  il- 
luminating engineering "  simply  as  a 
blind  to  dispose  of  their  commodity. 
Since  our  language  had  been  used  so  often 
in  this  article,  we  felt  that  it  was  an  at- 
tack on  us  under  cover,  and  we,  therefore, 
felt  justified  in  replying  to  this  editorial 
in  the  January  number  of  the  Illuminator, 
which  brought  forth  your  unsigned  arti- 
cle referred  to. 

We  have  been  spending  a  tremendous 
amount  of  money  promoting  the  tungsten. 
We  do  not  sell  tungsten  lamps  only,  and 
derive  no  benefit  from  tungsten  lamp  sales. 
To  bring  out  the  "  Tungstolier  " — the  unit 
— we  readily  saw  it  was  necessary  to  first 
make  known  the  properties  of  the  tung- 
sten lamp.  We  are  appealing  to  a  large, 
promiscuous  body  of  people,  who  do  not 
require  technical  explanations,  but  the 
simplest  presentation  of  the  proposition. 
The  phenomena  of  the  tungsten  can  be 
comprehended  by  any  one — and  the  sim- 
pler the  explanation,  the  better. 

Of  the  thousands  of  dollars  we  have 
spent   in    this    proposition,    scattering    an 


enormous  amount  of  tungsten  publicity, 
our  material  benefits  have  been  very 
small.  Doubtless,  others  engaged  in  a 
similar  line  of  business  have  reaped  as 
much  benefit  from  our  advertising  as  we 
have  ourselves,  and  so  we  feel  that  we 
have  done  the  general  illumination  propo- 
sition as  much  good  as  any  other  interest 
in  the  country. 

Naturally,  we  consider  ourselves  illumi- 
nating engineers  and  believe  we  have 
been  a  strong  national  factor  in  this 
work.  In  the  short  period  of  our  opera- 
tions we  have  over  3000  direct  accounts 
on  our  books,  and  through  our  various 
selling  channels  have  made  a  great  many 
times  that  number  of  installations,  and 
have  many  endorsements. 

It  is  true  that  some  illuminating  engi- 
neers disagree  with  us  on  some  things.  It 
will  not  be  until  the  millennium  when  all 
will  agree  on  a  subject  as  broad  as  the 
illuminating  question. 

It  is  true  that  all  of  the  employees  of 
this  company  are  not  technical  illuminat- 
ing engineers.  We  have,  however,  in  our 
organization  men  whose  opinion  on  il- 
luminating subjects  are  recognized  against 
those  of  any  one  else  in  the  field.  It  is 
from  the  work  of  these  men  that  our  or- 
ganization has  been  able  to  learn  some- 
thing at  least  of  illuminating  engineering, 
and  we  believe  in  the  short  ten  months 
of  our  operations  we  have  a  larger  per- 
centage of  men  who  know  cornmercial  il- 
luminating engineering  than  any  other 
company  operating  in  the  United  States 
to-day. 

We  are  in  the  game  to  stay.  We, 
therefore,  address  you  thus,  believing  you 
will  print  this  article  in  the  editorial  col- 
umns of  your  paper,  so  your  readers  will 
not  understand  what  has  previously  ap- 
peared in  The  Illuminating  Engineer 
as  an  unfriendly  attitude  of  your  paper  to 
the  Tungstolier  Company,  or  a  vast  dif- 
ference in  opinion  on  the  subject  of  il- 
lumination. 

We  hope  this  letter  will  settle  the  con- 
troversy between  The  Illuminating  En- 
gineer and  The  Illuminator. 
Very  truly  yours, 
THE  TUNGSTOLIER  CO. 
Milton  Hartman, 
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BOOKKEEPER 


CONTRACTS 


^ABVEBTIsrNG 


Coimnercial  ETigineeriiiQ 
IHuxnixialion 


A  Modern  King  Kanute 

Legend  says  that  this  ancient  king  solemnly  commanded  the  tide  to  stay  back.    There  are 
a   few   modern  instances  among  the   fixture    manufacturers. 
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The  Ethics  of  Advertising 


Ethics  may  be  roughly  defined,  for  the 
purpose  of  this  discussion,  as  the  science 
of  right  and  wrong.  In  civilized  coun- 
tries laws  are  formulated,  based  theoret- 
ically at  least  upon  this  science,  and  in- 
tended as  a  guide  for  all  who  come  under 
their  jurisdiction.  The  human  mind  and 
conscience,  however,  is  far  too  versatile 
and  elusive  to  be  circumscribed  by  any 
code  of  rules  or  formulas.  It  is  always 
possible  to  evade  written  laws,  but  there 
is  no  possibility  of  evading  the  conscience 
and  the  broad  principles  of  right  and  jus- 
tice which  it  unerringly  sets  forth.  Where 
material  ends  are  concerned,  as  in  trade 
and  commerce,  laws  may  be  pretty  defi- 
nitely formulated  concerning  them;  but 
in  the  numerous  relations  of  civilized  man 
in  which  there  is  only  commerce  of  words 
and  ideas,  laws  are  far  more  dif^cult  to 
prescribe. 

It  thus  happens  that  there  are  compara- 
tively few  statutes  governing  that  class 
of  labor  and  service  which  is  compre- 
hended by  the  general  term  profession. 
Against  the  lawyer,  physician,  clergyman 
or  engineer  who  gives  wrong  advice  it  is 
difficult  to  prosecute  an  action  at  law, 
though  the  damages  sustained  by  faulty 
service  be  real  and  severe.  Civilized  so- 
ciety could  not  possibly  exist  otherwise 
than  on  a  basis  of  general  honesty  be- 
tween its  members ;  and  the  codes  of  pro- 
fessional ethics,  though  not  enforced  by 
legal  enactments,  are  quite  as  binding 
upon  all  members  of  the  professions  as 
if  the  usual  legal  penalties  were  inflicted. 
Sometimes  efforts  are  made  to  reduce 
such  codes  to  written  forms — as.  for  in- 
stance, the  code  for  electrical  engineers, 
which  was  formulated  by  the  American 
Institute. 

Advertising  is  one  of  the  greatest  in- 
stitutions of  modern  civilization.  It  needs 
only  the  most  casual  observation  to  give 
an  idea  of  the  enormous  amount  of  money 
which  is  annually  expended  for  this  pur- 
pose. Advertising  may  be  fairly  classed 
among  the  professions.  The  advertising, 
or  "  publicity  "  manager  of  a  commercial 
corporation  occupies  one  of  the  most  im- 
portant and  responsible  positions  in  the 
business ;  and  the  professional  advertiser 


who  seeks  a  general  clientele  has  still 
greater  responsibilities.  The  millions  of 
dollars  annually  expended  are  a  sufficient 
proof  of  the  power  of  advertising.  There 
can  be  no  escaping  the  fact,  therefore, 
that,  whether  he  recognizes  it  or  not,  the 
advertiser  is  bound  to  observe  certain 
ethical  principles  quite  as  much  as  the 
member  of  any  other  profession.  Sharp 
practices,  ingenious  subterfuges  and  al- 
luring misrepresentation  may  gain  tem- 
porary custom;  but  so  may  chicanery  and 
malpractice  bring  remuneration  to  the 
lawyer  and  doctor  of  easy  conscience. 

Sins  in  advertising  may  be  either  of 
commission  or  omission.  An  advertise- 
ment may  mislead  by  making  positively 
false  statements,  or  by  omitting  to  state 
the  whole  case;  the  two  are  about  equally 
reprehensible. 

There  is  one  problem  in  advertising 
which  requires  especially  careful  consid- 
eration :  In  the  present  conditions  and 
traditions  of  commerce,  what  may  a 
tradesman  say  of  his  competitors  ?  This 
is  an  even  nicer  question  than  what  he 
may  leave  unsaid  regarding  his  own 
wares.  There  can  be  little  valid  objection 
to  the  statement  of  absolutely  established 
facts  regarding  products  of  similar  kind 
of  other  manufacture ;  but  the  truth  of 
such  statements  must  be  unquestioned, 
and  the  statements  made  in  such  a  simple 
and  plain  form  as  to  leave  no  possible 
room  for  doubt  as  to  their  exact  meaning. 
Public  opinion  has  also  established  the 
principle  that,  so  far  as  possible,  state- 
ments in  regard  to  competing  products 
must  be  general  in  their  character,  and 
not  made  with  reference  to  specific  per- 
sons or  firms.  The  implied  slur,  or  in- 
nuendo, is  despicable  for  the  same  reason 
that  the  blow  in  the  dark  is  reprehensible ; 
it  ofTers  no  opportunity  for  defense  or  re- 
taliation. As  Voltaire  well  says,  "  What 
reply  can  be  made  to  a  sneer  ?  " 

The  misstatement  of  facts  concerning 
competing  products  or  goods  is  self-evi- 
dently  unethical ;  and  it  has  come  to  be 
recognized  by  the  best  elements  in  mod- 
ern commerce  that  the  safest  plan  is  to 
say  nothing  at  all  in  regard  to  competing 
products,    and,    within    reasonable    limits. 
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not  even  to  reply  when  false  statements 
or  aspersions  are  made.  Positivism  is 
unquestionably  the  true  philosophy  for  the 
advertiser.  Let  each  present  his  ovi^n  case 
with  all  the  persuasiveness  and  vigor  pos- 
sible consistent  with  the  truth,  and  stop 
there.  There  is  something  essentially 
mean  and  little  in  attempting  to  promote 
one's  own  good  by  injuring  others. 

The  sense  of  fair  play  can  be  relied 
upon  to  prevail  in  the  long  run.  Un- 
doubtedly "  honesty  is  the  best  policy," 
which  fact  has  no  small  part  in  preserv- 
ing a  good  working  balance  of  honesty 
among  civilized  men.  The  man  who  pro- 
claims the  sins  and  shortcomings  of  his 
neighbors  at  once  draws  suspicion  upon 
his  own  motives  and  actions.  The  adver- 
tiser who  wantonly  attacks  the  motives  or 
goods  of  his  competitor  defeats  his  own 
purpose  in  two  ways :  he  arouses  sus- 
picions as  to  his  own  honesty  and  enlists 
the  sympathy  of  the  prospective  customer 
in  behalf  of  the  person  attacked,  for  noth- 
ing is  more  natural  than  to  side  with  "  the 
under  dog  in  the  fight."  There  are  plenty 
of  cases  on  record,  and  doubtless  the 
reader  can  cite  one  or  more  from  his  own 
experience,  where  an  unethical  attack 
upon  a  competitor  has  diverted  an  order 
for  goods  directly  into  that  competitor's 
hands.  Whatever  other  attractions  an 
advertisement  may  possess,  if  it  lacks  the 
spirit  of  candor  and  sincerity  it  will  fall 
wide  of  its  mark. 

A  particularly  flagrant  case  of  un- 
ethical advertising  has  recently  come  to 
our  attention,  and  was  the  immediate  in- 
spiration of  this  general  discussion  of  the 
subject.  It  is  regretable  that  this  par- 
ticular case  happens  to  emanate  from  a 
source  which  we  have  already  had  occa- 
sion to  criticise,  since  a  second  criticism 
may  possibly  carry  the  idea  of  a  personal 
animus.  The  subject  in  itself,  however, 
should  successfull}'  refute  any  such  im- 
putation. A  certain  fixture  concern  has 
been  uncommonly  active  in  its  advertising 
propaganda  setting  forth  the  advantages 
of  its  particular  make  of  fixtures  for  tung- 
sten electric  lamps,  and  has  reaped  a  large 
reward  by  way  of  sales  of  its  products. 
Flushed  with  this  victory,  its  advertising 
department  seems  to  have  suddenly 
longed  for  new  fields  to  conquer,  and  has 
launched   a   most   A-icious    and   ill-advised 


attack  upon  gas  lighting  in  general.  The 
first  onslaught  consisted  in  the  distribu- 
tion of  a  mailing  card,  on  the  front  of 
which  loomed  big  the  familiar  skull  and 
cross-bones,  with  the  word  "  poison " 
underneath.  On  the  back  of  the  card  was 
the  following  text: 

"  How  many  times  do  you  see  a  shopper 
go  into  a  gas  light  store,  put  her  hand  on 
her  chest  and  gasp !  The  place  is  flat  and 
heavy,  and  the  same  stupefying  effect  is 
noticeable  in  your  clerks.  They  are  lan- 
guid, heavy-eyed,  because  they  are  breath- 
ing air  a  good  portion  of  which  is  poison 
— rank  poison — and  they  breathe  it  all 
day.  The  shopper  can't  tell  green  from 
blue,  catches  the  atmosphere  of  gloom 
and  leaves  the  place.  .  .  .  You  draw 
people  into  your  store — and  your  light 
drives  them  out.  Gas  is  poison.  It  poi- 
sons the  air  and  vour  business  as  well. 

"(Signed) 

"  The  Tungstolier  Company." 

This  was  followed  by  a  second  charge 
in  the  way  of  a  still  larger  card,  printed 
on  lurid  red  paper,  with  the  same  emblem 
on  the  front  and  the  following  argument 
on  the  back : 

"  Anti-Gas :  People  come  into  your 
store  to  buy  or  to  look  around — and  go 
somewhere  else  to  buy.  You  employ  all 
of  the  known  ways  to  hold  them  and  make 
them  buy  of  you.  You  have  a  handy  ele- 
vator service ;  floor  walkers  directing 
them  to  the  department  they  seek ;  big 
figures  to  induce  them  to  stop;  special 
sales :  all  these  and  many  more  to  make 
people  take  in  hand  your  goods  and  look 
at  them.  .  .  .  How  do  you  expect  to 
make  sales  when  your  illumination  is  dead 
set  against  your  plans?" 

The  first  argument  leaves  the  reader  in 
doubt  as  to  whether  it  is  the  gas  lighted 
store  or  the  chest  of  the  female  shopper 
that  is  flat;  but  that  is  rather  beside  the 
point.  The  transgression  of  ethics  here 
is  twofold:  there  is  a  positive  misstate- 
ment of  fact,  and  as  strong  an  attempt  to 
create  a  false  impression  of  the  results  of 
gas  lighting  as  the  writer  is  capable  of 
making.  In  a  room  as  well  ventilated  as 
the  ordinary  store  there  is  no  occasion 
for  any  one  to  become  heavy-eyed  or  lan- 
guid because  of  gas  illumination.  The 
statement  that  a  "  good  portion "  of  the 
air  is  "  rank  poison  "  is,  to  put  it  mildly. 
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malicious  mischief;  it  is  not  true,  and  is 
made  with  maHce  aforethought.  The 
shopper  who  cannot  tell  green  from  blue 
under  modern  gas  light  is  color  blind.  It 
is  a  scientifically  established  fact,  capable 
of  the  simplest  verification,  that  the  mantle 
gas  lamp  gives  a  light  fully  as  near  day- 
light in  color  value  as  the  tungsten  or 
Nernst  lamp,  and  is  surpassed  only  by 
the  carbon  arc  carefully  tempered  with 
opalescent  globes.  The  statement  that 
"  gas  is  poisonous "  is  technically  true, 
but  this  does  not  apply  to  the  products  of 
its  combustion.  The  statement  is  a  sub- 
terfuge intended  to  scare  the  vmsophisti- 
cated.  What  would  be  thought  of  the 
maker  of  gas  fixtures  who  would  dwell 
upon  the  use  of  electricity  in  the  execu- 
tion of  criminals  as  a  reason  for  not  us- 
ing it  for  store  illumination?  What  is 
sauce  for  the  goose  is  sauce  for  the  gan- 
der. As  a  piece  of  foolishly  aggressive 
advertising  matter  this  caps  anything  that 
has  ever  come  to  our  notice. 

We  have  always  prided  ourselves  on 
the  fact  that  in  America  the  two  com- 
peting lighting  interests  do  not  waste 
their  time  or  energy  on  scurrilous  attacks 


upon  each  other,  and  have  sometimes 
twitted  our  English  neighbors  of  tenden- 
cies in  this  direction.  But  while  the  feel- 
ing sometimes  runs  rather  high  in  the 
■'  little  island,"  the  Briton's  sense  of  de- 
cency and  dignity  has  prevented  any  such 
navtseous  outbreaks  as  the  one  cited. 

Even  overlooking  what  might  be  called 
the'  theoretical  ethics  of  the  case,  it  is 
absolutely  incomprehensible  that  a  con- 
cern manufacturing  fixtures,  which  pre- 
sumably it  could  find  as  large  a  market 
for  in  the  gas  field  as  in  the  electric, 
without  arousing  the  slightest  ill  feeling 
on  either  side,  should  thus  deliberately 
slap  in  the  face  an  interest  which  might 
well  double  its  sales. 

We  can  see  only  one  possible  good  to 
come  from  this  ill-conceived  attack,  and 
that  is  a  more  vigorous  campaign  on  the 
part  of  the  gas  interests  to  compete  with 
electric  lighting  on  the  grounds  of  qual- 
ity, as  well  as  economy.  How  long  will 
they  continue  to  keep  silent  concerning 
their  own  demonstrable  virtues,  in  the 
face  of  the  unceasing  claims  of  the  elec- 
tric light  for  superiority  in  quality  of 
illumination  ? 


Street   Lighting  in  Boston 

By  L.  D.  Gibbs. 


The  people  are  welcoming  everywhere 
the  tungsten  street  light.  We  have  given 
them  model  fixtures,  and  the  streets  are 
becoming  better  and  better  illuminated. 
Here  in  Boston  we  are  making  some 
demonstrations  of  improved  street  light- 
ing. On  Commonwealth  avenue,  Boylston 
street  and  around  the  Common  we  have 
placed  on  poles  about  thirty-five  feet  high 
some  new  magnetite  lamps.  The  poles  are 
shapely,  of  wood,  and  are  in  many  in- 
stances set  into  inconspicuous  iron  sockets 
which  hold  them  upright,  although  the 
poles  may  be  easily  removed.  The  sockets 
can  be  set  into  the  pavement  or  edge  of 
the  sidewalk  very  easily.  The  lamps  burn 
with  a  steady  glow,  and  although  of  high 
candle-power,  the  light  is  diffused  through 
opal  globes  and  thrown  downward  with 
satisfactory  shades. 

We    are    also    using,    for    experimental 


purposes,  a  few  flaming  arcs.  We  have 
three  erected  in  Copley  square.  They  are 
on  poles  which  bring  the  light  over  fifty 
feet  from  the  surface  of  the  street.  The 
poles  are  slim,  trim  and  not  ungraceful, 
and  the  goose-necks  are  of  a  design  in 
keeping;  it  is  noteworthy  that  we  have 
received  no  adverse  criticism  from  the 
worshippers  of  art  in  city  life  or  from  any 
who  have  the  interests  of  the  appearance 
of  Copley  square  most  at  heart.  Two  more 
of  these  lights  on  a  trim  fixture  are  hang- 
ing at  the  same  height  above  the  street  in 
Park  square.  The  light  is  very  agreeable 
and  the  daily  papers  have  commented 
pleasantly  upon  the  results. 

"  All  but  six  of  the  32  cities  and  towns 
which  light  their  streets  with  electricity 
from  the  Edison  Company's  service  are 
now  using  the  new  improved  tungsten 
street  lamps.     Several   of  the  six  towns 
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(probably  all)  will  adopt  the  tungsten 
light  as  soon  as  arrangements  can  be 
made  for  changing  over  old  contracts. 
These  changes  the  Edison  Company  is 
always  willing  to  make.  The  Edison's 
attitude  in  this  matter  of  supplying  towns 
with  the  latest  street  lighting  improve- 
ments and  affording  them  the  best  possible 
rates  for  service,  is  best  demonstrated  in 
the  case  of  one  of  the  towns  where  a  con- 
tract for  street  lighting  was  entered  into 
four  years  ago,  the  contract  to  cover  a 
period  of  five  years.  The  Edison  Com- 
pany has  voluntarily  reduced  the  rates  for 
street  lighting  in  that  town  twice  in  the 
four  years  that  the  contract  has  run.  Such 
advance  steps  naturally  win  the '  hearty 
comm.endation  and  co-operation,  not  only 
of  the  town  officials,  who  have  reason  to 
be  proud  of  their  official  foresight,  but  the 
inhabitants,  Avho  welcome  increased  illu- 
mination. 

"  Tungsten  lamps  mean  everywhere  an 
increase  of  40  to  60  per  cent,  in  the 
amount  of  light  secured,  and  also  reduce 
the  cost  in  some  cases  nearly  one-half.  In 
every  case  the  cities  and  towns  that  have 
adopted  the  tungsten  lamps  have  declined 


to  take  advantage  of  this  economy  by  cut- 
ting down  their  appropriation.  They  have 
much  preferred  to  increase  the  amount  of 
light  and  the  hours  of  burning. 

"  Until  recent  years  there  has  been  a 
tendency  to  forget  the  welfare  of  the 
worthy  citizens  whose  duties  call  them  out 
late  at  night  or  early  in  the  morning.  The 
police,  physicians,  milkmen  and  produce 
dealers  have  had  to  stumble  through  dark 
streets  as  best  they  could,  because  the 
average  person  has  thought  because  he 
is  usually  in  bed  before  midnight  that  the 
minority  could  get  along  in  the  best  way 
possible.  The  forgetfulness  is  passing  to 
a  degree,  and  in  many  towns  provision  is 
made  for  the  special  lighting  of  the  streets 
in  the  dark  hours  of  the  early  morning 
for  the  convenience  of  the  milkmen  and 
produce  dealers.  A  great  element  of 
safety  comes  to  the  householder  and  the 
business  man  by  keeping  the  streets  lighted 
after  midnight.  These  late  hours  are  the 
time  when  the  most  burglaries  and  other 
crimes  are  perpetrated.  The  criminal 
dreads  the  light.  It  is  additionally  im- 
portant to  afford  ample  facilities  for  his 
capture,  and  one  of  these  is  bright  streets." 


Refinishing  Fixtures  By  Lighting 
Companies 

The  refinishing  of  lighting  fixtures  by 
lighting  companies  is  becoming  an  im- 
portant and  profitable  department  of  work 
at  many  plants.  Several  important  mak- 
ers of  supplies  for  electro-plating  state 
that  their  business  for  account  of  light- 
ing companies  which  carry  on  a  fixture 
business  has  doubled  within  three  years. 
During  the  height  of  the  past  industrial 
prosperity  so  busy  were  ,the  fixture  mak- 
ers and  electro-plating  shops  of  the  coun- 
try that  they  could  not  undertake  all  the 
business  that  was  offered  by  lighting 
companies  and  electrical  contractors  for 
refinishing  fixtures;  and  this  condition 
led  them  to  install  their  own  plants.  For 
a  time  these  new  refinishing  plants  were 


hampered  by  inability  to  obtain  an  ade- 
quate number  of  competent  operatives, 
but  to-day  all  the  skilled  men  who  are  re- 
quired may  be  hadj  and  the  business  is 
assuming  large  dimensions. 

The  number  of  men  and  women  em- 
ployed in  these  plating  and  refinishing 
plants  ranges  from  ten  to  one  hundred  per- 
sons. A  Xew  England  plant  of  this  kind 
was  established  a  couple  of  years  ago  by 
the  manager  of  a  lighting  company,  who 
obtained  the  permission  of  his  directors 
to  take  up  the  work  for  the  main  purpose 
of  giving  prompt  attention  to  fixture  re- 
finishing, which  hitherto  had  been  done 
by  concerns  outside  the  State.  The  plant 
was  begun  with  two  hands,  and  has  been 
developed  to  a  state  wherein  forty-six  per- 
sons are  employed,  and  is  soon  to  be 
doubled  in  capacity. 
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"  The  Path  of  Progress  "  Leads  to  the  National 
Electric  Light  Association  Convention,  Young's  Mil- 
lion Dollar  Pier,  Atlantic  City,  N.  J.,  Tuesday,  Wed- 
nesday, Thursday  and  Friday,  June  1,  2,  3  and  4 


Transformers   for  Tungsten   Lamps 

We  recently  called  attention  to  the  con- 
ditions that  were  bound  to  make  the  use 
of  small  incandescent  lamp  units,  i.  e.,  of 
16  candle  power  and  under,  continue  for 
a  long  time  to  come,  and  also  pointed  out 
how  readily  the  tungsten  lamp  can  be 
adopted  to  these  conditions  by  the  simple 
expedient  of  transforming  to  lower  volt- 
ages than  those  now  common.  The  use 
of  small  lamps  in  signs  has  made  such  a 
practice  absolutely  essential,  in  order  to 
secure  the  benefits  in  efficiency  of  the  new 
lamp,  and  we  believe  that  similar  prac- 
tices Avill  be  followed  to  a  greater  or  less 
extent  in  private  lighting.  We,  therefore, 
take  pleasure  in  calling  attention  to  a  line 
of  transformers  especially  designed  for 
this  purpose. 


The  Thordarson  Electric  Manufacturing 
Company  of  Chicago  have  designed  and 
have  ready  for  the  market  a  line  of  trans- 
formers for  low  voltage  tungsten  lamps  rang- 
ing in  capacity  from  150  watts  to  1000  watts, 
with  a  standard  secondary  output  of  10 
volts. 

These  transformers  embody  all  essentials 
of  most  perfect  design,  electrically,  magnet- 
ically and  mechanically.  Their  design  enables 
the  use  of  a  very  short  and  compact  magnetic 
and  electric  circuit,  thereby  reducing  the 
weight  to  a  minimum.  For  this  reason  they 
are  especially  adapted  for  sign  lighting. 

The  present  demand  is  for  sign  lighting, 
but  residences  will  soon  accept  this  big  sav- 
ing in  the  consumption  of  current.  Especially 
when  20-volt  i6-candle  power  20-watt  lamps 
are  put  on  the  market,  which  is  but  a  ques- 
tion of  a  few  months. 


TYPES    OF    THORDARSON    TRANSFORMERS. 
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Proceedings 
of 

Jeclniical  Societies 


Papers  Presented  Before  the  Illumi- 
nating Engineering  Society 

NEW  YORK  SECTION. 
The  Mathematical  Theory  of  Finite 

Surface  Light  Sources,  by  Bassett 

Jones,  Jr. 
From  a  purely  mathematical  considera- 
tion of  the  problem  Mr.  Jones  derives  cer- 
tain simple  formulas  which  are  useful  in 
the  practical  work  of  laying  out  illumina- 
tion, especially  where  indirect  methods  or 
illumination  through  glass  ceilings  is 
used. 
The    Illumination    of    the    Editorial 

Offices  of  the  New  York  World, 

by  Albert  J.  Marshall. 
This  is  a  description  of  the  new  light- 
ing installation  of  these  offices,  which  is 
of  special  interest  as  being  the  first  practi- 
cal case  of  the  use  of  the  combination  of 
mercury  vapor  lamps  with  tungsten  lamps. 
The  writer  gives  a  technical  description 
of  the  installation,  together- with  the  re- 
sults of  illuminometer  measurements.  The 
discussion  elicited  the  fact  that  the  re- 
sults were  highly  satisfactory  to  those 
working  under  the  illumination. 

The  Calculation  of  Illumination,  by 
A.  A.  Wohlauer. 

Mr.  Wohlauer  described  what  is  gen- 
erally known  as  the  "  flux  of  light  meth- 
od "  of  laying  out  illuminating  installa- 
tions. 

The  Efficiency  of  the  Small  Mantle 
Burner,  by  Norman  Macbeth. 

The  paper  brought  out  the  interesting 
fact  that  the  small  mantle  burner,  of  the 
type  which  is  sold  as  a  complete  unit,  in- 
cluding burner,  mantle  and  chimney,  is 
the  most  efficient  of  all  gas  lamps.     Com- 


parisons were  also  drawn  between  the 
cost  of  light  produced  by  such  units  and 
by  the  various  electric  lamps. 

PHILADELPHIA  SECTION. 
Measuring    Spherical    Candle    Power 
BY    Averaging    the     Equal     Sub- 
Division    OF   the    Sphere,    by    Carl 
Hering. 
Professor   Hering   in   this  paper   gives 
an    exceedingly    clear    exposition    of    the 
troublesome   problem   of   spherical   candle 
power.     He  makes  the  use  of  prospective 
drawing,  as  well  as  diagrams,  in  order  to 
make  the  matter  plain. 
The    Illumination    of    Hammerstein's 
Philadelphia  Opera  House,  by  Ar- 
thur J.  Spillman. 

Mr.  Spillman's  description  of  this  in- 
stallation was  given  as  a  lecture  with  lan- 
tern slide  illustrations. 

CHICAGO  SECTION. 
Some  Notes  and  Tests  on  Indirect  Il- 
lumination, by  J.  R.  Cravath. 
The  paper  deals  particularly  with  the 
special  method  of  indirect  lighting  which 
has  been  largely  exploited  in  a  commer- 
cial way  of  late. 

■Modern  Fixture  Design,  by  Charles  A. 
Luther. 
This  was  the  subject  of  an  informal  ad- 
dress given  by  Mr.  Luther  at  a  noon  meet- 
ing of  the  section. 

BOSTON   SECTION. 

The    Simplification    of    Illumination 

Problems  Through  the  Conception 

of  Light  Flux,  by  J.  S.  Codman. 

The  special  feature  of  this   paper  is  a 

complete  list  of  references  to  all  articles 
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that  have  appeared  recently  on  this  par- 
ticular subject  in  the  various  technical 
journals. 

Store  Window  and  Sign  Lighting,  by 
L.  D.  Gibbs. 
An   informal    address    on    this    subject, 
giA^en  with  lantern  slide  illustrations. 


High  Candle  Power  Illuminants — Gas 
vs.    Electricity,    by    J.    Earl    King. 
Presented  at  the  First  Annual  Meet- 
ing of  the  Indiana  Gas  Association, 
at  Indianapolis,  January  20,  21,  1909. 
The  writer  makes   careful  comparisons 
of  the   light  produced  by   tungsten   lamp 
clusters   and   chandeliers  with  that  given 
by  inverted  gas  lam.ps.  Distribution  curves 
are  shown,  and  the  subject  is  treated  in 
a  very  careful  and  thorough  manner.   The 
relative  cost  of  producing  light  by  these 
two  modern  methods  is  also  given  in  the 
form  of  a  chart.     Altogether  it  is  perhaps 
the  most  definite  and  exact  treatment  of 
this  particular  subject  that  has  thus   far 
been  published. 

His  own  conclusions  are  as  follows : 

"  While  it  is  quite  true  great  improve- 
ments in  electric  lighting  have  been  made,  it 
is  also  true  great  strides  have  been  made  in 
incandescent  gas  lighting  and  to-day  the  gas 
man  is  just  as  far  ahead  of  the  electric  man 
in  the  lighting  proposition  as  he  was  when 
the  comparison  was  made  between  the  gas 
arc  and  the  electric  arc,  or  between  the  sin- 
gle upright  mantle  lights  and  the  carbon 
filament  lamps. 

"  It  is  obvious  that  to  underestimate  the 
strength  of  a  competitor  is  a  serious  error. 
It  is  also  obvious  that  to  overestimate  this 
strength  shows  poor  judgment. 

"  The  introduction  of  the  competition  of- 
fered gas  lighting  by  the  tungsten  electric 
lamps  has  caused  much  uneasiness,  and 
many  a  gas  manager  has  seen  that  serious 
inroads  might  possibly  be  made  upon  his 
illuminating  output  if  he  was  obliged  to 
compete  with  the  new  electric  proposition 
along  the  old  lines.  In  fact,  the  electric 
com.panies  have,  in  some  localities,  secured 
a  considerable  increase  in  send-out  at  the 
expense  of  the  illuminating  send-out  of  the 
gas  companies. 


"  The  electric  cry  being  increased  light  at 
less  cost,  and  the  gas  companies  with  the  old 
lighting  systems  having  nothing  new  to  offer 
their  customer  either  in  style  of  fixture  or 
increased  efficiency  of  illumination,  it  has 
not  been  particularly  hard  to  convince  a  con- 
sumer sufficiently  to  secure  the  business  for 
the  electric  company. 

"  A  new  lighting  device  always  finds  a 
following.  If  it  is  of  special  merit  it  soon 
has  a  large  patronage,  and  almost  any  gas 
lighting  system  favored  and  promoted  by  a 
gas  company  will  be  taken  up  readily  by  the 
public,  the  public's  experience  being  that  the 
gas  company  wishes  to  give  the  most  light 
for  the  least  cost. 

"  As  the  electric  proposition  is  new,  it 
naturally  follows  that  unless  something  new 
is  offered  in  competition,  it  will  secure  a 
considerable  following  which  it  would  not 
be  able  to  obtain,  if  the  gas  lighting  offered 
in  its  stead  is  of  the  up-to-date  order  and 
gives  increased  illumination  at  a  decreased 
cost.  Gas  men,  realizing  this,  have  always 
adopted  new  devices  of  merit  even  if  the 
new  appliance  reduced  the  output  of  their 
product  temporarily." 

The  Story  of  a  Successful  Sign  Cam- 
paign, by  J.  B.  Lindl.  Presented  at 
the  Ninth  Annual  Convention  of  the 
Iowa  Electrical  Association,  at  Cedar 
Rapids,  April  21,  22. 

The  writer  describes  in  a  very  attrac- 
tive manner  the  means  used  to  create  a 
Great  White  Way  in  the  city  of  Dubuque. 
The  Effect  on  Central  Station  Rev- 
enues Through  the  Introduction 
OF  THE  Tungsten  Lamp,  by  Thomas 
Ferris.     Presented  at  the  Ninth  An- 
nual Convention  of  the  Iowa  Electri- 
cal Association. 
The  writer  comes  to  the  conclusion  that 
the  introduction  of  the  tungsten  lamp  will 
ultimately    increase    central    station    rev- 
enues.   His  chief  reason  for  reaching  this 
conclusion    is    that   the   better   quality   of 
light  at  less  cost  will  induce  a  great  many 
people  to  use  the  electric  light,  who  other- 
wise would  not  do  so,  and  that  many  of 
those  who  find  their  lighting  bills  reduced 
will  more  than  make  up  by  using  current 
for  fans  and  other  purposes. 
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American  Items 


ILLUMINATION. 

This  is  the  title  of  a  new  periodical,  the 
first  number  of  which  is  dated  April.  It 
is  published  by  Illumination  Publishing 
Company,  324  Dearborn  Street,  Chicago. 

A  short  introductory  editorial  an- 
nounces that  it  is  to  be  a  strictly  trade 
periodical.  In  accordance  with  this  plan, 
the  first  issue  contains  a  number  of  ar- 
ticles dealing  with  the  trade  or  commer- 
cial side  of  lighting.  The  proprietors 
make  no  claims  whatever  to  technical 
knowledge  of  the  subject,  or  to  any  rec- 
ognition of  illuminating  engineering  as  a 
science  or  profession.  Aside  from  the 
short  introductory  notice  referred  to  there 
is  no  editorial  department.  This  omis- 
sion, however,  does  not  in  any  way  dis- 
tinguish this  journal  from  others  of  its 
class.  It  seems  to  be  accepted,  at  least 
by  this  class  of  periodicals  themselves, 
that  such  a  thing  as  an  editorial  policy  or 
department  is  a  wholly  unnecessary  re- 
finement in  trade  journalism. 

It  would  be  too  much  in  the  nature  of 
prophesy  to  predict  the  future  of  this  new 
number  of  the  trade  journal  fraternity; 
further  issues  will  develop  its  scope  and 
probable  future.  It  would  seem  that  the 
lighting  field  is  large  enough  to  support  a 
number  of  class  papers;  but  between  the 
supposition  and  the  hard  reality  there  is 
a  considerable  gap.  The  publishers  of 
"  Illumination  "  have  our  good  wishes. 

Low  Voltage  Tungsten  Sign  Lamps  in 
Denver;  Electrical  World,  April  15. 

A  description,  Avith  an  illustration  and 
diagram,  of  the  outline  and  sign  lighting 
of  the  Denver  Gas  and  Electric  Com- 
pany's Building. 


Light  and  Illumination;  Light,  April. 
Under  this  department  heading  Mr.  A. 
J.  Marshall  in  his  second  chapter  dis- 
cesses:  The  Measure  of  Light;  The 
Measure  of  Illumination;  Light  and  Il- 
lumination; Illuminating  Engineering; 
The  Field  of  Illuminating  Engineering; 
Breadth  of  Knowledge  Required. 

The  Lighting  of  One  Suburban  Thea- 
ter, by  M.  H.  Spear;  American  Gas 
Light  Journal,  May  3. 

A  short  article  describing  a  successful 
installation  of  gas  arc  lamps  with  self- 
lighting  mantles  in  a  small  theater. 

Comparison  of  Gas  Arcs,  Flame  Arcs 
and   Series   Tungsten   Arches  for 
Business    District    Street    Light- 
ing,  by   H.   W.   Hillman;   Electrical 
World,  April  22. 
The  article  gives  the  writer's  observa- 
tions on  the  various  systems  of  spectacu- 
lar lighting,  all  leading  to  the  conclusion 
that  tungsten  arches  over  the  streets  af- 
ford the  best  results  for  a  given  expendi- 
ture of  money. 

"  A  year  or  more  ago  a  street  in  Grand 
Rapids,  Mich.,  1800  feet  long,  was  lighted 
by  merchants  with  series-tungsten  lamps 
suspended  on  arches  about  100  feet  apart. 
The  merchants  on  this  particular  street 
were  especially  well  satisfied  with  the  il- 
lumination from  every  viewpoint.  On  an- 
other street,  in  connection  with  which 
new  illumination  was  being  considered, 
the  merchants  wanted  to  see  a  display  of 
gas  arcs  before  deciding  up  on  the  series- 
tungsten  system.  Accordingly  poles  were 
set  about  50  feet  apart,  staggered  on 
either  side  of  the  street.     Two  gas  lamps 
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were  installed  on  each  pole.  Inverted 
mantles  were  used,  and  the  outer  globe  of 
the  arc  suspended  at  the  top.  The  illumi- 
nation was  good  when  compared  with  the 
old  method  of  lighting,  but  the  volume  of 
light  and  the  perfect  distribution  secured 
by  the  tungsten  arches  gave  evidence  of 
the  marked  superiority  of  the  tungsten 
arches  over  the  gas  arcs. 

"  When  the  subject  of  cost  was  investi- 
gated it  was  found  that  for  the  number 
of  gas  arcs  required  to  produce  an  illumi- 
nation effect  anywhere  near  equal  to  that 
of  the  series-tungsten  system,  the  bid  for 
gas  lighting  was  nearly  twice  as  much  as 
for  the  series-tungsten  lighting. 

"  Before  the  trial  was  finished,  and  dur- 
ing the  cold  weather  season,  the  outer 
globes  from  the  gas  arcs  were  continually 
dropping  on  the  street,  causing  uncompli- 
mentary comments. 

"  I  have  recently  seen,  in  another  city, 
a  merchants'  district  illuminated  with 
short  burning-flame  arcs.  There  were  two 
arcs  suspended  in  front  of  each  store,  re- 
gardless of  frontage,  the  small  and  large 
front  being  treated  alike.  The  street  was 
not  more  than  55  feet  wide,  and  the  lamps 
were  suspended  not  higher  than  18  feet. 
A  great  volume  of  illumination  was  ex- 
hibited, greater  perhaps  than  has  been 
used  in  any  street  heretofore.  There 
would  seem  to  be  no  question  whatever 
about  the  volume  of  light  furnished,  ex- 
cept that  the  street  might  be  considered 
over-illuminated. 

"  As  to  attendance,  the  flame  arcs  are 
short-burning;  they  need  attention  every 
day  and  trimmers  must  come  with  their 
step  ladders  and  carbons  to  place  the 
lamps  in  condition  to  burn  another  night. 
This  practice  was  long  ago  abandoned 
when  the  short-burning  open  arcs  were 
replaced  by  long-burning  enclosed  arcs, 
and  as  regards  attendance  the  short  burn- 
ing flame  arcs  represent  a  step  backward. 

"  Considering  the  cost  of  operating,  the 
long  life  of  the  series-tungsten  lamps 
makes  the  renewal  cost  very  low.  The 
energy  used  per  100  feet  of  street  is 
slightly  more  than  i  kw. — in  fact,  14 
lamps  consume  75  watts  each,  or  1050 
watts.  Two  or  three  times  this  am.ount 
of  energy  is,  therefore,  required  to  op- 
erate the  arrang-ement  of  flame  arcs  be- 


fore referred  to.    The  cost  of  carbons,  the 
cost  of  labor  and  the  current  consumed  by 
the  flame  arcs  make  operating  expensive 
compared  with  the  tungsten  arches." 
Street  Lighting  of  New  Orleans  ;  Elec- 
trical   Reviezv    and     Western    Elec- 
trician, April  24. 
Gives  a  number  of  illustrations   and  a 
short  description  of  the  spectacular  light- 
ing of  the  city  during  Mardi  Gras  week. 
Ornamental   Street  Lighting  at  Des 
Moines^    Iowa^    by    P.    D.    Sawyer; 
Electrical  World,  May  6th. 
Describes    the    system    now    being    in- 
stalled in  this  city  through  the  efforts  of 
the  Commercial  Club.     In  speaking  of  the 
presoat  movement  for  better  street  light- 
ing Mr.  Sawyer  sizes  up  the  general  sit- 
uation thus : 

"  The  forms  of  lighting  range  from  the 
temporary  installation  of  festoons  of  incan- 
descent lamps,  which  look  well  at  night,  but 
are  imsightly  by  day,  to  the  premature  instal- 
lations of  artistic  systems  for  continued  and 
efficient  service.  The  best  form  is  that  which 
will  give  effective  lighting,  be  permanent,  and 
makes  a  good  appearance  at  all  times.'" 

The  details  of  the  installation  are  as 
follows : 

The  post  adopted  is  13  ft.  7^  in.  high  over 
all,  with  four  i-ft.  9-in.  arms,  and  one  lamp 
in  the  center.  The  light  is  supplied  by  five 
loo-watt  tungsten  lamps,  enclosed  in  pale 
opalescent  globes ;  the  top  globe  is  12  in.  in 
diameter  and  2  in.  larger  than  the  four  pen- 
dant ones.  The  posts  are  set  56  ft.  from 
center  to  center,  starting  at  the  street  inter- 
section at  a  point  on  the  curbing  opposite  the 
outside  property  line.  The  posts  are  paid  for 
by  the  owners  of  the  abutting  property  at  the 
rate  of  $85  per  post,  which  is  sufficient  to 
cover  the  cost  erected. 

Light  and  the  Church^  by  Earle  E. 
Whitehorn  ;  Selling  Electricity,  April. 
Mr.  Whitehorn  seeks  to  justify  the  use 
of  spectacular  lighting  by  churches,  and 
illustrates  his  article  with  a  number  of 
examples.  His  arguments  are  dignified, 
and  the  article  of  more  than  usual  literary 
merit.  . 

Experience  with  High  Efficiency 
Lamps  in  Industrial  Plants,  by 
Warren  H.  Miller;  Electrical  World, 
May  6. 
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An  exceptionally  valuable  article  giv- 
ing the  results  of  actual  use  of  the  new 
high  efficiency  incandescent  lamps  and 
flaming  arcs.  In  all  cases  25-cycle  a.  c. 
current  was  used,  which  gives  additional 
value  to  the  results.  The  writer  states 
that  with  incandescent  lamps  flicker  was 
absolutely  indiscernible.  In  the  case  of 
the  flaming  arcs  those  with  motor  driven 
feeding  mechanisms  operated  very  smooth- 
ly, whereas  those  with  solenoid  control 
were  unsatisfactorv.     Flicker  was  not  at 


all  disagreeable  out  of  doors,  but  inside 
of  small  buildings  or  near  walls,  the  light 
would  hardly  do  to  work  by.  The  break- 
age of  filaments  in  lOO-watt  tungsten 
lamps  in  the  shops  where  there  was  jar 
and  vibration  was  very  large,  and  tanta- 
lum lamps  gave  little  better  satisfaction. 
Fift}'-  and  20  c.  p.  metal  filament  lamps, 
however,  were  found  satisfactory.  The 
writer  prefers  tungsten  clusters  to  flam- 
ing arcs  for  yard  lighting  on  account  of 
wider  distribution. 


Foreign  Items 

Compiled  by  J.  S.  Dow. 


ILLUMINATION    AND    PHOTOM- 
ETRY. 
EDITORIALS. 

The   Evolution   of   the   Illuminating 
Engineer  (/.  G.  L.,  April  13). 

Progress  in  Illuminating  Engineering 
{Gas  Engineer's  Magazine,  April  15). 
Progress  in  Illuminating  Engineering 
(/.  G.  L.,  April  13). 
Editorials   commenting   generally   upon 
the  progress  of  illuminating  engineering. 
The  first  named  deals  chiefly  with  recent 
remarks    in    the    Illuminating    Engineer 
(London),     expressing     the     view     that, 
while  approving  the  new  movement,  the 
writer  does  not  see  the  ideal  expert  il- 
luminating engineer  developing  as  quick- 
ly as  might  be  desired. 
The    Production    and    Utilization    of 
Light    (continued),    by    Dr.    C.    V. 
Drysdale     {The    Illuminating    Engi- 
neer, London,  April). 
The    Effect    of    Light    of    Different 
Colors  Upon  Visual  Acuity,  by  J. 
S.  Dow. 
The  author  describes  some  experiments 
which    lead    him    to    suppose    that   visual 
acuity  cannot  readily  be  made  the  basis  of 
photometrical    measurement.      It    is    also 
suggested  that  red  light  is  the  best  for  dis- 
tant vision,  blue-violet  Hght  on  the  other 
hand,    being    somewhat    better    for    near 
work. 


Graphische  Bestimmung  der  Beleuch- 
tung  horizontaler  Bodenflachen, 
by  R.  Edler  {Elek  u.  Masch.,  March 
28). 
The  writer  describes  a  series  of  graphi- 
cal constructions  which  facilitate  the  cal- 
culation of  the  ground-illumination  at  any 
point  from  a  source,  of  specified  charac- 
teristics  as   regards   intensity  and  distri- 
bution  of   light,   and   hung   at   a   certain 
height  above  the  ground. 

A  New  Standard  of  Light,  by  W.  A. 
Harwood  {Electrician,  April  16). 
The  author  suggests  a  new  form  of 
light-standard,  consisting  of  a  platinum 
strip  brought  to  a  specified  temperature  of 
incandescence;  this  is  accurately  deter- 
mined by  means  of  a  special  device  bal- 
ancing the  radiation  passing  through  a 
plate  of  black  fluorspar  and  a  vessel  of 
water  respectively. 

Ueber   die    Bestimmung   der    Aequiva- 

lentwerte  verschiedenfarbiger 

Lichtquellen    nach   DER   Methode 

DER       Flachenhelligkeit       S  E  H- 

scharfe,  und  Flimmerphotometrie, 

by  J.  Stuhr. 

A  treatise  recently  published  under  the 

direction  of  the  University  at  Kiel.     The 

author  seeks  to  compare  the  photometric 

methods  of  Equality  of  Brightness,  Acute- 

ness  of  Vision,  and  Flicker,  as  a  means  of 

comparing  sources  of  Hght  which  differ  in 

color. 
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Die  einfachste  Methode  zur   Ermitt- 

LUNG     DER     MiTTLEREN     SPHARISCHEN 

UND  iiemispharischen  Lichtstarke 

AUS       DER       LiCHT-LiCHTVERTEILUNG- 

SKURVE,   by  J.    K.    Sumec    (Elck.    n. 

Maschj  April  4). 
Describes  a  method  of  calculating  mean 
spherical  and  hemispherical  candle  power 
from  the  curve  of  light-distribution  of  an 
illuminant,  which  the  author  considers  the 
simplest  yet  devised. 

Illumination,     Its     Distribution     and 
Measurement,  by  A.  P.  Trotter  (Il- 
luminating Engineer^  London,   April, 
Continued). 
The  present  section  of  this  article  deals 

mainly  with  Photometric   Scales  and  the 

Calibration   of   Benches   direct   in   candle 

power. 

Zur      Lichtschwerpunkt-Bestimmung, 
by  R.  Ulbricht  (£.  T.  Z.,  April  8). 
Describes  a  form  of  apparatus  for  the 
purpose   of   determining   the    "  center    of 
radiation  "  of  a  source  of  light. 

The  Report  of  the  National  Physical 
Laboratory  for  the  Past  Year. 
Describes  the  most  recent  additions  to 
the  photometrical  equipment  of  the  labora- 
tory in  the  past  year,  and  gives  a  resume 
of  the  work  of  the  laboratory. 

The  Eye-Sight  Troubles  of  Wireless 
Telegraphy   Operators,    by    Dr.    P. 
Bellisle      (Archieves     de     Medecine 
Navale,  March;  abstracted  in  The  Il- 
luminating Engineer,  London,  April"). 
Describes  the  deterioration  in  eye-sight 
experienced  by  certain  operators  on  board 
French     warships,     which     are     ascribed 
,  mainly  to   the   effect   of   the   ultra-violet 
light  in  the  spark  emitted  from  the  trans- 
mitting apparatus.     The  author  seems  to 
suggest  that  the  actual  wireless   electro- 
magnetic waves  may  also  be  responsible 
for  mischief. 

The  Historical  Development  of  Street 
Lighting  in  London  in  the  Seven- 
teenth and  Eighteenth  Centuries 
{The  Illuminating  Engineer,  London, 
April). 


The  Lighting  of  the  City  of  London 
(G.  W.,  April  14). 
An  interview  with  a  member  of  the 
Committee  which  recently  visited  Conti- 
nental cities  to  report  upon  the  lighting 
there,  with  a  view  to  introducing  modi- 
fications in  the  streets  of  London. 

ELECTRIC  LIGHTING.  " 

EDITORIALS. 

The  Central  Station  and  the  Small 
Consumer     {Elec.    Engineer,    April 

23)- 

Die  Anwendung  der  Gaedepumpe  zur 
Fabrikation  von  Metallfaden- 
lampen,  mit  experimenten  uni> 
Demonstrationen,  by  G.  Meyer  (£.. 
r.  Z.,  April  8). 
Describes  the  application  of  a  new  type 

of  exhausting  pump  to  the  manufacture 

of  metallic  filament  lamps. 

FORTSCHRITTE       DER       BOGENLAMPENTECH-' 

NIK,  by  B.  Monasch  (£.  T.  Z.,  April 

15.  22). 
An  article  reviewing  recent  progress  in 
arc  lamps.  Special  mention  is  made  of 
the  new  Blondel  cored  carbons  which 
yield  a  flame  arc,  but  can  be  used  with 
vertical  electrodes. 
Das    Komparessions-Vakuummeter    in 

DER    Gluhlampenfabrik,    by    H.    T. 

Reiff  {Elek.  Anz.,  April  22,  25). 
Uber    Zentralanlagen    in    russischen 

Stadten,  by  C.   Schmidt   {E.   T.  Z., 

April  15). 
Discusses  the  conditions  prevalent  in 
Russian  towns  lighted  by  electricity;  as  a 
rule  such  towns  are  extended  over  a  very 
wide  area  and,  when  not  lighted  by  elec- 
tricity, use  oil-lamps  at  intervals.  These, 
the  author  suggests,  could  be  profitably  re- 
placed by  metallic  filament  lamps. 
The    Lighting    of    Steamships    {Elec. 

Magazine,  April). 

FORTSCHRITTE      AUF      DEM       GeBIETE      DER 

Elektrotechnik:  (i)  Gluhlampen, 

(2)      BoGENLAMPEN,      (3)      QUECKSIL- 

berlampen    {Elek.   u.  Masch.,   April 
II,  16). 
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An  interesting  summary  of  recent  pat- 
ents relating  to  glowlamps,  arc  lamps  and 
mercury  lamps.  Some  of  these  promise 
great  things.  For  instance  one  firm  de- 
scribes methods  of  manufacturing  tungsten 
metallic  filaments  said  to  be  capable  of 
running  at  0.5  watts  per  H.  K.  without 
sensible  diminution  in  candle  power,  and 
without  enclosure  in  a  vacuum  being 
necessary.  The  filaments  are  also  claimed 
to  have  exceptionally  high  specific  resis- 
tance. 

GAS,  OIL,  ACETYLENE  LIGHTING. 

ETC. 
Notes  on  Incandescent  Gas  Lighting, 

by  Dr.  C.  R.  Bohm  (The  Ilium.  Eng., 

Lond.j  April), 
The  present  instalment  of  this  article 
deals  with  the  cotton  and  ramie  types  of 
incandescent  mantles;  some  general  par- 
ticulars are  also  given  of  the  output  and 
condition  of  the  mantle-industry  in  Ger- 
many. 
Street  Lighting,  by  H.  Dodimead    (G. 

W.,  March  27;  /.  G.  L.,  March  23). 
The  author  gives  his  practical  experi- 
ence of  street  lighting  in  Great  Britain, 
extending  over  many  years.  He  gives 
much  practical  advice  and  information, 
laying  stress  upon  the  necessity  of  proper 
care  in  the  maintenance  of  lamps  and  the 
design  of  lanterns  in  order  to  secure  the 
best  results. 

EDITORIALS. 

The  Measure  of  Satisfactory  Light- 
ing {G.  W.,  April  3). 

A  Calorific  Power  Standard  (/.  G.  L., 
April  6,  March  30). 

The  Refomation  of  the  Street  Lamp 
(/.  G.  L.,  April  20). 

Uber  Gasdruck  -  Ferzundungen  fur 
Strasslaternen,  by  Meyer  (/.  /.  G., 
April  17). 

Elektrische  Gasfernzunder,  by  Wendt 
(/. /.  G.,  April  24). 


Two  articles  treating  pressure-raising 
and  electrical  methods  of  automatically 
controlling  gas  lights  at  a  distance  respec- 
tively. 

The  article  by  Meyer  is  exceptionally 
complete.  He  gives  a  series  of  conditions 
with  which  automatic  devices  depending 
on  waves  of  pressure  in  the  gas  mains 
ought  to  comply,  and  describes  a  number 
of  the  chief  types  of  apparatus  of  this 
kind,  including  the  Bamag  and  the  Ros- 
tin,  the  action  of  which  he  illustrates  by 
charts  of  the  actual  pressure  required. 

The  second  and  shorter  article  deals 
exclusively  with  electrical  methods  of  ig- 
nition, and  is  also  worthy  of  study. 

The  Adoption  of  a  Calorific  Tests  by 
THE  Gas,  Light  &  Coke  Co.  {G.  W., 
March  27,  April  3). 
One   event  of  considerable   interest  to 
the  gas   industry  during  the  past  month 
has  been  the  adoption  of  a  calorific  tests 
of  125  calories  per  cubic  foot  by  the  Gas, 
Light  &  Coke  Co.,  coupled  with  a  reduc- 
tion in  illuminating  power  from  16  to  14 
candles.     This   is   an   illustration   of   the 
trend  toward  the  complete  replacement  of 
the  illuminating  values  of  a  gas  by  calo- 
rific value,  which  many  gas  engineers  an- 
ticipate eventually  taking  place. 

The  High  Pressure  Inverted  Gas 
Lamps  in  Fleet  Street  (G.  W.,  J. 
G.  L.,  April  6). 

Demonstration  Work  by  Gas  Com- 
panies (/.  G.  L.,  April  20). 

Neue  Invertbrenner   (Z.  /.   B.,  March 

30)- 
Luftgas  und  Acetylen   (Z.  f.  B.,  April 

20). 

Contractions  used. 

Elek.  Alls.     Elektrotechnischer  Anzeiger. 

Elek.  u.  Masch.     Elektrotechnik  und  Maachinen-  ' 
ban. 

E.  T.  Z.     Elektrotechnischer  Zeitschrift. 

Ilium.  Eng.  Land.    Illuminating  Engineer  of  Lon- 
don. 

G.   W.     Gas  World.  , 

J.  O.  L.    Journal  of  GasUghting. 

J.  f.   G.     Journal  fiir  Gasbeleuchtung  und  Was- 
scruersorgung. 

Z.  f.  B.    Zeitschrift  fUr  Beleuchtungsweaen. 
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PRO    BONO    PUBLICO 

"And  he  gave  it  for  his  opinion,  that  zvhoevcr  could  make 
two  ears  of  corn,  or  two  blades  of  grass,  to  groiv  upon  a  spot 
of  ground  zvhere  only  one  gre-m  before,  would  deserve  better 
of  mankind,  and  do  more  essential  service  to  his  country,  than 
the  whole  race  of  politicians  put  together." — Swift. 

Only  the  truth  lasts.  The  principle  contained  in  Swift's  statement  is  not  only 
true,  as  its  frequent  quotation  proves,  but  is  almost  as  comprehensive  as  the  law  of 
evolution.  Stripped  of  its  rhetorical  dress,  it  means  that  whoever  adds  something  prac- 
tical for  the  use  of  mankind  is  not  only  a  public  benefactor,  but  of  more  vital  con- 
sequence to  society  than  mere  theorizers,  or  those  who  gain  only  by  taking  from  others. 

Free  your  mind  from  all  prejudice  and  preconceived  notions  for  a  moment,  and 
consider  whether  a  lighting  company  does  not  come  strictly  and  clearly  within  the 
meaning  of  the  principle  set  forth  in  Swift's  familiar  phrase.  The  very  technical  name 
of  the  foundation  of  a  lighting  company's  business  shows  that  its  work  is  creative : 
trace  gas  or  electricity  to  its  source,  and  you  find  a  generator.  The  billion  dollars 
of  capital  invested  in  the  lighting  industry  is  all  used  for  the  purpose  of  creating  some- 
thing which  did  not  exist  before,  and  which  is  absolutely  essential  to  the  comfort,  and 
intimately  connected  wath  the  pleasure  of  the  American  people. 

Light  was  never  so  abundant  nor  so  cheap  as  at  the  present  time,  and  there  is 
not  the  slightest  doubt  that  it  will  be  used  in  much  greater  abundance  and  be  had  at 
still  less  cost  in  the  future ;  and  this  has  been  brought  about,  not  by  the  theories  of 
philanthropists,  nor  the  agitation  of  politicians,  but  by  the  unremitting  and  arduous 
labors  of  those  conducting  the  business  of  producing  illuminants.  To  paraphrase 
Swift :  We  give  it  for  your  opinion  that  the  corporation  or  individual  that  can  put  up 
two  street  lamps  w^here  only  one  was  used  before,  or  who  can  give  the  citizen  the  same 
amount  of  light  in  his  house  for  half  of  what  he  previously  paid,  deserves  better  of  the 
public,  and  does  more  essential  service  to  his  city  or  town,  than  the  whole  race  of  po- 
litical agitators  put  together. 

A  lighting  company  is  a  positive  force  for  public  good.  Its  constant  purpose 
is  to  see  that  the  public  have  more  and  better  light;  and  more  and  better  light  means 
more  comfort  and  greater  happiness  for  the  people.  xA.s  a  lighting  company  is  legally 
a  semi-public  institution,  so  the  half  interest  which  citizens  possess  should  be  shown 
by  hearty  co-operation  and  encouragement.  Let  every  public  spirited  citizen  hold 
up  the  hands  of  his  lighting  company, — not  seek  to  hold  up  the  company. 

LET   THERE   BE    MORE    LIGHT. 
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The  City  Beautiful 


By  Charles  L.  Eshleman. 


"  The  City  Beautiful  "  and  the  "  City 
de  Luxe  "  are  synonymous. 

The  installation  of  a  properly  designed 
ornamental  lighting  system  is  one  of  the 
most  important  factors  entering  into  the 
general  decorative  scheme  of  the  modern 
city  beautiful — important  on  account  of  its 
appearance  during  the  day  and  doubly 
important  on  account  of  both  utility  and 
appearance  at  night.  Until  recent  years 
the  tendency  has  been  to  select  units  that 
would  give  light,  with  little  regard  to 
illumination  (diffusion,  distribution,  etc.), 
and  with  less  regard  to  the  design  of  sup- 
porting columns.  To-day,  however,  as 
much  importance  attackes  to  the  selection 
of  artistic  columns  and  supports  as  to  the 
lighting  unit  itself,  a  condition  which 
makes  it  necessary  that  every  successful 
illuminating    engineer    have    at    least    a 


working  knowledge  of  the  different  archi- 
tectural orders. 

The  designs  in  use  throughout  the 
United  States  are  as  numerous  as  they 
are  varied,  every  one  representing  the 
conception  of  some  engineer,  architect  or 
civic  association.  Some  of  these  instal- 
lations might  not  appeal  to  our  artistic 
temperament,  yet  we  refrain  from  criticis- 
ing because  they  meet  the  requirements 
for  which  they  were  designed  and  evi- 
dently please  the  persons  who  were  re- 
sponsible for  their  erection. 

The  writer  has  recently  had  the  pleas- 
ure of  taking  an  extended  trip  throughout 
the  United  States  and  Canada,  to  study 
different  ornamental  lighting  installations 
in  use  in  the  larger  cities.  I  am  extremely 
sorry  that  space  will  not  permit  my  show- 
ing   photographic    reproductions    of    the 
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many  interesting  and  novel  methods  of 
street  illumination  employed  in  different 
sections  of  the  country.  Attention  might 
be  called,  however,  to  the  A,  B,  C's  of  or- 
namental lighting— the  three  systems  now 
in  most  general  use. 

(a)    arc  lamps — SUSPENDED  FROM  SHEPHERD's 

CROOK  POLES. 

(b)      boulevard     lighting     SYSTEM — THE 

DANIELS. 

(c)     CLUSTERS — INCANDESCENT. 

ARC    LAMPS     SUSPENDED     FROM     SHEPHERD''s 
CROOK    POLES. 

Coincident  with  the  adoption  of  under- 
ground electrical  service,  in  the  business 
districts  of  our  larger  cities,  was  the  sub- 
stitution of  sidewalk  lamps  suspended 
from  "  goose  neck "  poles  for  the  un- 
sightly center  street  suspensions.  The 
supporting   poles,    constructed    principally 


of  cast  iron,  are  made  in  heights  ranging 
from  20  feet  to  35  feet.  At  or  near  the 
top  the  pole  is  fitted  with  either  an  arm 
or  crook  (of  more  or  less  ornamental  de- 
sign), from  which  an  enclosed  arc  lamp 
was  suspended.  In  some  cases  double 
arms  and  double  rows  of  lamps  were  used. 
Many  of  these  poles  are  massive,  well  pro- 
portioned and  of  handsom.e  design,  but  un- 
fortunately in  many  cases  the  source  of 
light  is  insignificant  compared  with  the 
size  and  height  of  the  posts,  and  the  effect 
by  day  is  inharmonious  and  inartistic. 

The  lighting  system  in  Cleveland  is 
probably  the  most  complete  and,  in  many 
respects,  the  most  representative  installa- 
tion of  this  system  in  the  United  States. 

Both  sides  of  Superior  avenue  are 
lined  with  poles  spaced  120  feet  apart, 
each  carrying  two  inclosed  arc  lamps 
fitted  with  opalescent  globes.  The  poles 
on  Euclid  and  Prospect  avenues  are  spaced 
60  feet  apart,  each  carrying  one  arc  lamp. 

THE  DANIELS  BOULEVARD  LIGHTING  SYSTEM. 

This  system  was  designed  and  patented 
by  Mr.  Walter  E.  Daniels,  operating  en- 
gineer of  the  Chicago  South  Park  Com- 
mission, in  connection  with  extensive 
park,  boulevard  and  business  district 
lighting  improvements  in  that  city.  The 
idea  is  a  radical  departure  from  generally 
accepted  standards  of  ornamental  light- 
ing and  possesses  real  merit.  The  in- 
ventor has  adhered  strictly  to  classical 
designs,  and  throughout  the  development 
of  the  system  he  has  maintained  a  well 
balanced  relation  between  utility  and  art. 
Each  unit  consists  of  a  classical  column 
and  capital  surmounted  by  a  complete  arc 
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lamp  mechanism,  inclosed  with  a  20-inch 
opal  ball  globe.  On  account  of  the  high 
intrinsic  brilliancy  of  the  light  source  the 
20-inch  sphere  is  thoroughly  filled  with 
light.  The  large  opalescent  globe  insures 
freedom  from  shadows,  eliminates  the 
glare  of  the  arc,  and  produces  a  well  dif- 
fused and  equal  distribution  of  light.  It 
might  be  mentioned  in  passing  that  the 
foot-candle  intensity  of  illumination  is 
approximately  the  same  at  the  base  of 
the  column  as  at  different  surrounding 
zones  represented  by  distances  of  lo,  20, 
30,  40,  up  to  50  feet  from  the  light  source. 
It  is  obvious,  therefore,  that  units  spaced 
100  feet  apart  will  insure  uniform  illumi- 
nation. The  units  are  designed  for  series 
as  well  as  multiple  circuits,  and  can  be 
supported  by  columns  constructed  of  re- 
inforced concrete,  pressed  steel,  pressed 
copper,  bronze  or  cast  iron. 

INCANDESCENT    CLUSTERS. 

As  the  name  signifies,  the  incandescent 
cluster  consists  of  a  metal  supporting  col- 


umn, surmounted  by  a  number  of  arms 
carrying  incandescent  lamps  inclosed 
within  opalescent  globes.  The  cluster  has 
been  in  vogue  for  a.  number  of  years,  but 
it  remained  for  the  tungsten  lamp  to 
stimulate  the  growth  and  popularity  of  the 
system.  On  account  of  flexibility  of  con- 
struction, the  cluster  unit  has  offered  the 
engineer  and  architect  an  unlimited  field 
for  carrying  out  different  ideas  in  design. 
This  condition  is  reflected  in  the  fact  that 
a  person  seldom  sees  two  installations 
alike.  A  number  of  Pacific  Coast  cities 
afford  the  best  examples  of  cluster  light- 
ing. 

ORNAMENTAL     LIGHTING     IN     WESTERN 
CITIES. 

With  few  exceptions,  Western  cities, 
especially  Pacific  Coast  points,  have  in- 
stalled ornamental  street  lighting  systems 
that  eclipse  those  used  in  Eastern  cities. 
There  are  good  reasons  for  this  condition'. 
The  cities  are  growing  rapidly  and  many 
have  just   reached  a   point  where   under- 
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A   STUDY   IN  ORNAMENTAL   LIGHTING   COLUMNS.       I. — CLEVF.LAND — CAST    IRON.       2. — TACOMA-- 
CRETE.      3. — CHICAGO — CAST   IRON.      4. — CANTON — PRESSED   C0PPF:R,   ANTIQUED. 


ground  service  is  being  installed.  These 
cities  have  been  able  to  avail  themselves 
of  the  most  modern  systems  of  ornamental 
lighting,  whereas  in  the  larger  Eastern 
cities,  where  underground  distribution  has 


SOUTH    PARK,   CHICAGO. 


been  available  during  the  past  ten  to 
twenty  years,  we  find  an  assortment  of 
ornamental  lighting  units  representing  de- 
velopments extending  over  a  considerable 
period  of  time. 

The  impulse  for  civic  improvement 
seems  stronger  in  the  Western  cities  on 
account  of  keen  rivalry  existing  between 
them.  Each  city  tries  to  outdo  its  neigh- 
bor. Armed  with  a  catchy  slogan — 
"  Watch  Tacoma  Grow,"  "  Send  Your 
Wife  to  Prosser,"  "  Yakima  Is  Better," 
etc. — the  citizens,  through  their  Board  of 
Trade,  set  about  to  ab61ish  signboards, 
remove  overhead  wires  and  establish  an 
ornamental  lighting  installation.  And  so 
they  go,  hand  in  hand — the  City  Beauti- 
ful, the  City  de  Luxe,  and  the  slogan. 

St.  Louis. — All  three  systems  of  orna- 
mental lighting  can  be  seen  in  St.  Louis — 
shepherd's  crook,  Daniels'  boulevard,  and 
tungsten  cluster.  All  designs  correspond 
so  closely  to  the  general  description  al- 
ready given  that  it  will  be  useless  to  enter 
into  a  detailed  study  of  them. 

Kansas  City  stands  in  a  class  by  itself, 
as  far  as  ornamental  lighting  is  concerned. 
Whether  or  not  it  is  an  enviable  position 
is  more  or  less  a  matter  of  opinion.  Per- 
sonally, I  would  say  that  it  is  the  most 
homely  installation  that  I  have  seen  in 
ten  thousand  miles'  travel.     L^ndoubtedly 
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the  present  method  of  Hghting  is  a  make- 
shift and  will  shortly  give  way  to  a  more 
comprehensive  layout  and  more  artistic 
designs.  A  curved  arm  bolted  to  sidewalk 
trolley  poles  carries  at  its  outer  end  a 
metal  reflector  and  a  high  candle-power 
tungsten  lamp.  This  in  itself  might  not  be 
criticised,  but  immediately  above  the  re- 
flector a  6-inch  opalescent  globe  incloses 
a  i6  candle  power  incandescent  lamp.  It 
is  a  double  deck  arrangement  and  is  sug- 
gestive of  an  inverted  cuspidor. 

Omaha  has  not  yet  adopted  an  extensive 
underground  system  of  electrical  distribu- 
tion, consequently  has  not  been  in  position 
to  consider  an  extensive  ornamental  light- 
ing system.  It  is  a  beautiful  city  and  is 
ideally  laid  out.  The  citizens  are  up  to 
date,  wideawake,  progressive,  and  it  goes 
without  saying  that  she  will  be  the  proud 
possessor  of  a  modern  system  of  orna- 
mental lighting  before  many  years. 

Denver  says  "  How  do  you  do "  and 
"  Good-by  "  to  every  traveler  who  enters 
and  leaves  her  gates.  Emerging  from  the 
Union  Depot,  you  are  greeted  by  "  Wel- 
come "  outlined  by  electric  lights  and  sup- 
ported by  a  large  arch  in  the  plaza  front- 
ing the  station.  Leaving  the  city,  you  are 
confronted  by  the  other  side  of  the  sign, 
bearing  the  word  "  Mizpah  "    (May   God 


watch  between  me  and  thee  while  we  are 
absent  one  from  another).  Although  this 
sign  is  no  respecter  of  persons — extend- 
ing the  same  welcome  to  the  Pullman  and 
freight  car  passenger — the  sentiment  ex- 
pressed is  appreciated  by  every  one  and 
the  psychological  effect  upon  the  stranger 
is  stronger  than  one  at  first  thought  might 
imagine. 

The  business  section  of  the  city  is  well 
lighted  and  the  units  themselves  present 
a  good  appearance,  both,  by  day  and  night. 
As  is  often  the  case,  local  conditions  play 
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an  important  part  in  the  design  of  an  or- 
namental lighting  system.  In  this  case  it 
seemed  advisable  to  design  a  column  that 
would  serve  as  a  support  for  the  trolley 
wires  and  also  to  carry  the  lighting  units. 
Walking  along  Sixteenth  avenue  by  day 
a  person  will  note  that  each  of  these  poles 
carries  two  arms,  one  extending  over  the 
street  and  the  other  over  the  sidewalk. 
An  inclosed  arc  lamp  fitted  with  opal- 
escent globes  is  suspended  from  each  arm. 
At  night,  however,  you  are  surprised  to 
see  only  one  line  of  lights  burning,  those 
on  the  arm  projecting  into  the  street.  In 
conversation  with  Mr.  Henry  W.  Read 
(artist,  architect  and  a  man  who  has  done 
much  toward  beautifying  Denver)  this 
rather  odd  condition  was  mentioned,  and 
he  explained  to  the  writer  that  both  lamps 
were  used  so  that  each  unit  would  have 
perfect  balance  by  day,  and  that  only  one 
was  burned  at  night  because  the  effect 
obtained  from  a  single  line  of  lights  is  bet- 
ter than  from  a  double  line.  This  reasoning 
did  not  appeal  to  me  so  strongly  at  the 
time,  but  since  then  I  have  had  occasion 
to  study  this  condition  in  a  number  of  in- 
stallations and  am  thoroughly  convinced 
that  a  single  line  of  units  down  each  side 
of  a  street  is  more  effective,  has  more  in- 
dividuality and  stands  out  to  better  advan- 
tage than  a  double  line,  or  a  conglomera- 
tion of  smaller  units.  This  comparison 
can  well  be  made  in  Cleveland,  and  almost 
every  one  agrees  that  Euclid  Avenue,  with 
a  single  line  of  lights  on  each  sidewalk,  is 
more  effective  than  Superior  Avenue  with 
a  double  row. 

Salt  Lake  City  is  among  the  last  of  the 
Western  cities  to  give  serious  considera- 
tion to  an  ornamental  lighting  installation. 

Los  Angeles  was  the  first  city  in  the 
United  States  to  adopt  cluster  lighting 
and  to-day  has  the  largest  installation  of 
the  kind  in  the  world.  The  columns  and 
arms  are  made  of  cast  iron,  each  arm 
carrying  a  number  of  carbon  filament  in- 
candescent lamps  inclosed  within  opal- 
escent globes.  Experiments  have  recently 
been  carried' out  with  a  view  of  replacing 
the  carbon  filament  lamp  with  tungsten 
lamps.  The  current  consumption  can  be 
reduced,  more  light  can  be  obtained  and 
the  system  will  undoubtedly  be  more  sat- 
isfactory than  heretofore. 


The  streets  of  Oakland  are  at  present 
lighted  by  approximately  400  clusters, 
fitted  with  carbon  filament  incandescent 
lamps.  Each  post  supports  two  arms  and 
three  globes.  The  large  central  globe  is 
supported  on  the  extreme  top  of  the  post 
and  incloses  four  16  candle  power  incan- 
descent lamps.  The  other  globes  inclose 
three  each,  making  a  total  of  ten  16 
candle  power  incandescent  lamps  per  unit. 
The  current  consumption  is  600  w^atts  per 
unit  with  only  160  candle  power.  This  con- 
dition is  extremely  unsatisfactory,  and 
even  though  posts  are  only  40  feet  apart, 
the  streets  and  sidewalks  are  not  well 
lighted. 

On  account  of  extensive  building  opera- 
tions carried  on  since  the  fire  of  three 
years  ago  San  Francisco  has  not  com- 
pleted all  street  paving  and  sidewalk  lay- 
ing, consequently  has  not  installed  a  gen- 
eral system  of  ornamental  lighting.  A 
temporary  installation  of  arc  lamps  sus- 
pended from  cast  iron  poles  is  now  in 
operation  on  Market  Street.  Specially  de- 
signed tungsten  clusters  and  Daniels 
boulevard  lamps  are  in  operation  in  other 
sections  of  the  city. 

Several  avenues  in  Seattle  are  lighted 
by  five-light  tungsten  clusters,  similar  in 
design  to  those  shown  in  accompanying 
illustration.  The  Fourth  Avenue  Improve- 
ment Club  has  adopted  the  Daniels  boule- 
vard lighting  system. 

Tacoma  has  also  adopted  the  Daniels 
boulevard  lighting  system,  and  within  a 
year  will  have  between  300  and  400  series 
A.   C.  units  in  operation. 

To  fully  appreciate  the  efforts  now 
being  exerted  throughout  the  world  to 
produce  a  fair  cityhood,  we  must  compare 
the  city  of  several  centuries  ago  with  the 
present-day  metropolis.  In  going  back 
through  the  ages,  it  is  manifestly  evident 
that  a  certain  amount  of  civic  pride  ex- 
isted ;  but  we  are  led  to  believe  that 
municipal  improvements  were  made  rather 
from  necessity  than  choice,  and  rather 
from  the  demands  of  public  safety,  com- 
fort or  health  than  from  an  appreciation 
of  the  jesthetic.  As  an  example,  street 
and  park  lighting  were  originally  classed 
as  merely  incidental  to  police  service  as 
a  means  of  public  safety.  This  conception 
has  been  entirely  eclipsed  by  the   efforts 
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now  being  made  to  employ  electric  light- 
ing as  a  decorative  and  artistic  factor  in 
the  production  of  the  nightless  day.  The 
city   beautiful    is    no    longer   a    dream,    a 


mere  aspiration  of  the  idealist,  but  an  ac- 
complished fact,  largely  because  of  the 
great  growth  of  the  national  impulse  for 
civic  improvement. 


Some  Notes  on  the  Historical  Development  of  Street 

Lighting  in  London  in  the  Seventeenth 

and  Eighteenth  Centuries 


{Concluded.) 
By  a  Correspondent. 


''  II. 

Some  still  removed  place  will  flt, 

Where  glowing  embers  through  the  room 

Teach  light  to  counterfeit  a  gloom  ; 

Par  from  all  i-esort  of  mirth, 

Save  the  cricket  on  the  hearth  : 

Or  the  bellman's  drowsy  charm, 

To  bless  the  doors  from  nightly  harm. 

Milton's  ••II  Penseroso." 

We  can  hardly  imagine  the  condition  of 
things  in  the  time  when,  by  statute  of 
Edward  I.,  it  was  ordered  "  that  none  be 
so  hardy  as  to  be  found  going  or  wander- 
ing about  the  streets  of  the  city  after  cur- 
few tolled  at  St.  Martin's-Ie-Grand,  with 
sword  or  buckler,  or  other  arms  for  doing 
mischief,  or  whereof  evil  suspicion  might 


arrive,  nor  in  any  other  manner,  unless 
he  be  a  great  man,  or  other  lawful  person 
of  good  repute,  or  their  certain  mes- 
sengers, having  their  warrants  to  go  from 
one  to  another,  with  lanthorn  in  hand  " ; 
or  when  still  in  1704,  by  act  of  the  Com- 
mon Council,  it  was  provided  "  that  for 
the  small  precinct  of  Blackfriars  6  men 
were  ordered  to  patrol  the  street  all  night, 
and  that  for  Monkwell  Street  alone  two 
men  were  to  walk  up  and  down  all  night." 
At  this  date  there  were  no  lights  at  all 
in  extensive  districts  in  London,  and  in 
the  others  the  few  lanterns  glimmered 
feebly  before  only  one  house  in  ten,  and 
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during  but  a  small  part  of  one  night  in 
three.  We  need  not  wonder  that  crimes 
were  of  such  ordinary  occurrence  that  the 
Lord  Mayor  and  Aldermen  in  1744  pre- 
sented an  address  to  the  king,  represent- 
ing "  that  divers  confederacies  of  great 
numbers  of  evil-disposed  persons,  armed 
with  bludgeons,  pistols,  cutlasses,  and 
other  dangerous  weapons,  infest  not  only 
the  private  lanes  and  passages,  but  like- 
wise the  public  streets  and  places  of  pub- 
lic concourse,  and  commit  most  daring 
outrages  upon  the  persons  of  your  Ma- 
jesty's good  subjects,  whose  affairs  oblige 
them  to  pass  through  the  streets,  by  terri- 
fying, robbing,  and  wounding  them ;  and 
these  facts  are  frequently  perpetrated  at 
such  times  as  were  heretofore  deemed 
hours  of  security." 

In  the  time  of  Charles  II.  Dryden  was 
waylaid  by  a  gang  of  swaggering  bullies 
and  hired  ruffians;  and  in  1712  we  hear  of 
the  Mohocks,  another  gang  of  young  fel- 
lows from  the  upper  ten,  who  used  to 
amuse  themselves  with  "  games "  called 
"  tipping  the  lion,"  i.  e.,  to  squeeze  the 
nose  of  their  victim  flat  upon  his  face, 
and  to  bore  out  his  eyes  with  their  fingers 
{vide  Lecky's  "  History  of  England  in  the 
Eighteenth  Century " ;  quotation  from 
Swift's  "  Journal  to  Stella " ;  Gay's 
"Trivia";  The  Spectator,  327,  335,  347). 
Other  clubs  were  the  Muns  and  Tityre, 
Tus,  the  Hectors,  the  Scourers,  the  Nick- 
ers, the  Hawcubites.  The  Sweaters — and 
other  bands  of  fashionable  noblemen — 
used  to  form  a  circle  round  their  prisoner 
and  prick  him  with  their  swords  till  he 
sank  exhausted  to  the  ground.  Another 
club  was  that  of  the  Dancing  Masters,  so 
called  from  their  skill  in  making  men 
caper  by  thrusting  swords  into  their  legs. 

Even  in  1780,  in  a  letter  of  June  7, 
Richard  Burke  wrote  :  "  This  is  the  fourth 
day  that  the  metropolis  of  England  is  pos- 
sessed by  an  enraged,  furious,  and  numer- 
ous enemy.  Their  outrages  are  beyond 
description,  and  meet  with  no  resistance." 
Most  of  the  crimes — I  dare  say  75  per 
cent,  of  them — were  committed  in  the 
night,  and  the  ill-lit  and  ill-guarded 
streets  constituted  one  of  the  chief  causes. 
The  Government  was  weak  and  the  police 
powerless.  The  magistrates  dared  not 
call  out  the  Guards  for  fear  of  being 
hung,  and  the   Guards  used  not  to  come 


for  fear  of  being  given  up  to  the  blind 
rage  of  popular  juries. 

"  Officers  of  justice,"  wrote  Sir  John 
Fielding  ("  Causes  of  the  Increase  of 
Robbers"),  "have  owned  to  me  that 
they  have  passed  by  such  with  warrants 
in  their  pockets  against  them,  without 
daring  to  apprehend  them,  and  indeed  they 
could  not  be  blamed  for  not  exposing 
themselves  to  sure  destruction,  for  it  is 
a  melancholy  truth  that  at  this  very  day 
a  rogue  no  sooner  gives  the  alarm  within 
certain  purlieus  than  twenty  or  thirty 
armed  villains  are  found  ready  to  come  to 
his  assistance." 

Although  in  compliance  with  ancient 
customs  {vide  my  first  article),  it  was 
enacted  by  the  Statute  2  William,  Mar.  i. 
8  (superseded  1736  by  9  Geo.  II.  c.  20), 
"  that  housekeepers  in  the  City  of  London 
and  within  the  bills  of  mortality,  whose 
houses  adjoin  to  the  streets,  should  hang 
out  lamps  from  the  time  it  grew  dark 
till  12  o'clock  at  night  from  Michaelmas 
to  Lady  Day,  or  pay  for  lamps,  under  the 
penalty  of  2  shillings  for  every  default," 
&c.,  yet  dark  streets  were  infested  by 
gangs  of  thieves  and  robbers,  till  proper 
lighting  of  them  put  an  end  to  their  pil- 
lage forever. 

The  progress  of  industry  had  rendered 
it  necessary  that  "  others  besides  great 
men  and  their  accredited  messengers 
should  go  about  a  night." 

Moreover,  the  population  was  increas- 
ing. There  was  the  greatest  difficulty  in 
maintaining  any  effective  industrial  and 
social  order  in  such  a  rapidly  increasing 
center  of  population,  and  the  machinery 
of  municipal  institutions  proved  insuf- 
ficient to  grapple  with  the  situation.  From 
about  the  middle  of  the  eighteenth  cen- 
tury onwards,  an  almost  continuous 
stream  of  special  Acts  of  Parliament  con- 
ferred new  powers  of  regulation,  collec- 
tive provisions,  and  taxation  which  en- 
abled the  town  to  cope  with  the  difficulty 
with  greater  success.  These  new  powers 
were  conferred  upon  the  Corporation  it- 
self,* and  exercised  by  its  governing 
council  or  by  bodies  of  commissioners  ap- 
pointed and  controlled  by  it.  or  to  new 
bodies,    established    for    the    special    pur- 

*  For  most  of  the  following  records  I  am 
indebted  to  the  excellent  work  of  B.  and  S.  Webb, 
"  Eni^lish  Local  Government." 
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poses  desired,  "  ad  hoc  "  authorities,  i.  e., 
new  statutory  authorities  created  for  the 
purpose,  among  other  things,  of  consider- 
ing the  lighting  of  the  streets  of  London. 

We  must  bear  in  mind  the  fact  that 
the  administrators  of  the  city  had  orig- 
inally in  mind  only  the  suppression  of 
nuisances.  To  this  fundamental  function 
were  added  such  services  as  the  lighting 
of  the  streets.  We  must  also  recollect 
that  lighting  as  well  as  paving  and  cleans- 
ing and  all  other  local  needs  were  regard- 
ed as  personal  responsibilities,  and  the 
function  of  the  municipal  corporations  in 
these  directions  had  been  confined,  for 
the  most  part,  to  enforcing  obligations  on 
householders. 

We  have  to  go  back  to  the  Act  of  1585 
(Burleigh's  Constitution)  to  the  Court  of 
Burgesses  (consisting  of  twelve  unpaid 
Westminster  tradesmen  and  twelve  others 
as  Assistant  Burgesses),  who  made  "Or- 
der and  Ordinances,"  and  had  to  hear, 
examine,  and  punish  according  to  the 
laws  of  the  realm.  Every  Westminster 
shopkeeper,  for  instance,  was  intended  to 
keep  a  constant  supervision  over  his 
neighbors  and  report  on  any  neglect  of 
the  householders'  obligation  to  light  the 
street  opposite  his  frontage. 

At  the  beginning  of  the  eighteenth  cen- 
tury ward  organizations  enforced  upon 
the  householders  onerous  obligations  of 
personal  services.  It  was  the  ward  in- 
quest, on  its  periodical  round,  which 
threatened  the  householder  with  the  law 
for  omitting  to  hang  out  a  lantern  with  a 
lighted  candle  on  the  nights  when  there 
was  no  moon,  as  directed  by  Act  of  Com- 
mon Council  of  1716.  But  as  soon  as 
these  personal  services  were  undertaken 
by  contractors,  and  carried  out  by  hire- 
lings, at  the  expense  of  funds  collected 
from  the  ward  in  rates,  a  more  responsi- 
ble executive  organ  for  the  assessment 
and  collection  of  the  rates  and  the  con- 
trol of  the  administration  was  formed, 
namely,  the  Common  Council  of  the 
Ward.  Nevertheless  we  must  not  forget 
the  fact  that  the  lighting  of  the  city 
streets  was  far  superior  to  what  was  done 
elsewhere,  and  that  it  was  done  by  the 
constant  pressure  of  the  inquest  juries. 
The  Inquest  of  Vintry  Ward  even  prose- 
cuted the  Lord  Mayor,  Aldermen  and 
Commonalty — the  City  Corporation  itself 


[sic] — for  neglecting  to  light  a  certain 
"  common  house  of  easement,"  which 
they  had  to  maintain  {vide  MS.  Records, 
Vintry  Ward,  1696). 

The  Inquest  Jury  was  superseded  by 
the  Common  Council  of  Ward,  and  the 
lighting  of  the  narrow  streets  passed  as 
an  organiced  service  into  the  hands  of 
the  Common  Council  of  the  Ward.  By 
statute  of  1736,  Parliament  empowered 
the  Aldermen,  Deputy,  and  Common 
Councilmen  of  each  ward,  to  contract  for 
the  lighting  of  the  ward,  and  to  levy  a 
rate  for  the  purpose  (9  George  II.  c.  20, 
1736;  'Journals  of  the  Court  of  Common 
Council,'  Oct.  22nd,  1735,  July  8th,  1736, 
and  Sept.  17th,  1736;  amended  by  17 
George  II.  c.  29,  1744;  Journals  of  the 
Court  of  Common  Council,  Oct.  i6th, 
1744,  vol.  Iviii.  p.  338). 

The  business  of  lighting  came  at  last 
into  the  hands  of  the  Commissioners  of 
Sewers,  a  body  established  by  Local  Acts 
of  1667,  1672  and  1 771,  for  many  years 
only  a  committee  for  elaborating  and  su- 
pervising the  obligations  of  the  house- 
holders {vide  Fitzherbert,  '  Natura  Bre- 
vium '  113).  The  Commissioners  of  Sew- 
ers were  subsequently  invested  {vide  11 
George  III.  c.  29,  explained  and  amended 
by  33  George  III.  c.  75,  and  4  George  IV. 
c.  cxiv.)  "  with  the  whole  power  of  light- 
ing the  several  streets,  lanes,  squares, 
yards,  courts,  alleys,  passages,  and  places 
within  the  said  city  and  liberties.  For 
the  better  lighting  of  the  said  streets,  etc., 
the  Commissioners  are  authorized  to 
cause  such  and  so  many  lamps  to  be  set 
up  in  such  places  within  the  said  city  and 
liberties,  and  to  be  placed  in  such  man- 
ner and  at  such  distances  as  they  judge 
necessary ;  and  to  order  and  direct  at 
what  time  the  lamps  shall  be  lighted,  and 
how  long  they  shall  continue  lighted,  and 
from  time  to  time  to  give  such  orders  and 
directions  as  they  think  needful "  {vide 
C.  Welch,  '  Modern  History  of  the  City 
of  London'). 

As  mere  curiosities  I  may  add  to  these 
notes  two  further  records  dating  from 
the  seventeenth  and  eighteenth  centuries. 

The  first  relates  to  1691,  when  the  Lord 
Mayor   was   by   the   Court   of   xMdermen 
"  desired  to  issue  forth  his  precepts  to  the 
Aldermen  of  the  several  wards     . 
to   require   every   inhabitant   within   their 
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respective  wards  to  hang  out  their  lights 
according  to  ancient  customs,  and  to  take 
especial  care  that  the  ward  and  parish 
lights  be  duly  hung  out"  ('Repertories,' 
vol.  xcv.  Oct.  6th,  1691). 

The  second  dates  from  1737- 1738,  when 


the  Court  of  Burgesses  contemplated  get- 
ting powers  to  put  up  lamps  to  light  the 
streets,  the  vestries  protesting  that  this 
service  "  should  be  parochial  and  not  gen- 
eral "  (MS.  Vestry  Minutes,  St.  Martin's- 
in-the-Fields). 


THE  NEW  LIGHTING  ON  ATLANTIC  AVENUE. 


Public  Lighting  in  Atlantic  City 


By  L.  W.  Byers. 


In  the  May  issue  of  The  Illuminat- 
ing Engineer  a  year  ago  the  writer  de- 
scribed the  proposed  improvements  in  the 
public  lighting  system  of  Atlantic  City. 
These  proposed  improvements  have  now 
become,  to  a  considerable  extent,  accom- 
plished facts ;  and  it  may  interest  your 
readers  to  compare  the  realization  with 
the  contemplation.  As  was  set  forth  in 
the  previous  article,  the  lamp  posts  are  of 
two  distinct  types,  one  used  at  the  corners 
of  streets  and  the  other  between  the  street 
intersections. 

Fig.  I  is  a  night  view  of  Atlantic  Ave- 
nue, showing  the  complete  installation  in 
use.  As  will  be  seen,  the  illumination  is 
brilliant.  The  lamps  at  the  two  different 
heights  show  a  double  row  of  lights  down 
either  side  of  the  street,  which  adds  to  the 


general  effect  of  brilliancy.  The  orna- 
mental trolley  poles  in  the  centre  of  the 
street  are  also  worthy  of  note. 

Fig.  2  shows  two  of  the  corner  posts 
as  erected.  They  support  an  arc  lamp  at 
the  top,  and  two  lanterns  for  incandescent 
lamps  at  one-third  of  the  height  of  the 
arc,  and  also  street  signs,  as  well  as  police 
and  fire  department  boxes. 

The  smaller  post  shown  in  Fig.  3  is  a 
simple  lantern  containing  incandescent 
electric  lamps  supported  by  a  plain  col- 
umn and  base. 

Fig.  4  is  another  view  of  Atlantic  i\ve- 
nue,  showing  the  outline  lighting  and  il- 
luminated clock  dial  on  the  City  Hall. 

Fig.  5  shows  another  section  of  Atlan- 
tic Avenue,  with  one  of  the  larger  posts 
in  the  immediate  foreground.    The  illumi- 
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FIG.     2. ARC     LAMP     STANDARD. 


FIG.      3. — INCANDESCENT     LAMP     STANDARD. 


FIG.   4. ATLANTIC   AVENUE,    SHOWING    ILLUMINATION    ON    CITY    HALL. 


FIG.   5. — ATLANTIC   AVENUE,    SHOWING   ONE   OF  THE  LARGER   STANDARDS    IN    THE   FOREGROUND. 


FIG.    6. BOARDWALK   AT    TENNESSEE   AVENUE. 


FIG.    7. BOARDWALK    AT   NORTH   CAROLINA   AVENUE. 
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FIG.    8. AN    ELECTRIC    WATERFALL. 

nated  street  sign,  the  lower  lanterns,  and 
the  arc  lamp  all  showing  a  brilliant  light. 
As  in  all  cases,  however,  the  details  of 
the  post  itself  are  practically  lost  in  shad- 
ow, and  by  contrast  with  the  intense  light 
of  the  electric  lamp. 

As  those  who  are  familiar  with  this 
city  know,  Atlantic  Avenue  is  the  princi- 
pal business  thoroughfare,  and  runs  par- 
allel to  the  famous  boardwalk,  extending 
from  end  to  end  of  the  island  on  which 
the  city  is  situated.  It  is  a  broad  avenue, 
with  double  car  tracks  in  the  centre,  on 
which  are  located  the  most  important 
business  buildings. 

No  one  would  think  of  visiting  Atlan- 
tic City  without  taking  a  stroll  on  the 
boardwalk,  so  perhaps  the  reader  would 
not  be  satisfied  with  a  description  of  the 
city's  lighting  without  having  a  glimpse 
of  this  famous  promenade. 

Fig.  6  is  a  typical  view,  showing  the 
festoons  of  incandescent  lamps  over  the 
walk  and  along  the  sides.  The  electric 
signs  are  quite  as  much  of  a  feature  as 
the  regular  lighting,  some  of  the  largest 
and  finest  displays  of  this  kind  in  the 
world  being  located  here. 

Fig.  7  shows  one  of  the  newer  signs, 
whose  size  can  be  judged  by  comparison 
with  the  buildings.  Perhaps  the  most 
striking  sign  along  the  whole  walk  is 
that  shown  in  Fig.  8.  By  the  well-known 
flashing  arrangement  what  appears  to  be 


simply  lines  of  light  in  the  centre  of  the 
photograph  produce  the  appearance  of 
falling  water.  Forming  a  background  for 
this  is  a  painted  scene,  which  is  only  dim- 
ly shown  in  the  picture,  but  which  can  be 
plainly  seen  by  the  illumination  of  the 
lamps,  and  which  adds  greatly  to  the  real- 
ism of  the  effect.  Fig.  9  is  an  attractive 
sign  in  colors. 

The  very  substantial  and  artistic  ap- 
pearance of  the  lamp  posts  by  day,  and 
the  brilliant  street  illumination  by  night 
have  fairly  created  a  new  avenue,  and 
when  the  entire  system  as  described  a 
year  ago  is  completed,  Atlantic  City  may 
justly  claim  a  place  among  the  best  light- 
ed municipalities  in  the  country. 


FIG.    9. AN    ELECTRIC    SKYROCKET. 


I  go 
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Modern  Street  Illumination  by  Metallic  Flame 
(Luminous)  Arc  Lamps 


By  G.  Brewer  Griffin. 


There  seems  to  be  certain  periods  in  the 
history  of  street  Hghting  when  the  type  of 
lamp  undergoes  a  very  considerable 
change,  owing  primarily  to  advances  in 
the  art  of  illumination  which  is  not  always 
confined  to  developments  in  electric  lines. 

The  recent  development  in  tungsten  in- 
candescent lamps  and  gas  mantles  of  high 
luminosity  has  made  it  necessary  for  the 
arc  lamp  designers  to  revamp  their  out- 
put to  produce  something  which  will  still 
maintain  the  same  general  relations  be- 
tween the  arc  lamp  and  other  forms  of 
illuminating  devices  which  have  hereto- 
fore existed.  Thus  the  arc  lamp  consum- 
ing metallic  oxides  which  are  combined 
with  suitable  fluxing  substances  has  en- 
tered the  market,  and  is  rapidly  shoulder- 
ing out  forms  of  inclosed  carbon  lamps 
which  yesterday  were  considered  the 
acme  of  mechanical  and  electrical  excel- 
lence. These  periods  seem  to  be  about 
every  ten  years. 

THE   SALE   AND    USE   OF   LIGHT. 

The  central  station  sells  energy  to  pro- 
duce light.  The  consumer,  whether  a 
municipality  or  a  private  individual,  pur- 
chases light  and  pays  for  energy.  There- 
fore, broadly,  the  most  light  delivered  for 
the  least  energy  consumed  is  an  advan- 
tage for  both  parties  when  a  simple  an- 
alysis of  the  situation  is  made.  In  the 
case  of  a  consumer,  the  benefit  is  so  obvi- 
ous that  nothing  more  need  be  said.  In 
the  case  of  the  central  station,  the  benefit 
accrues  by  a  largely  increased  number  of 
consumers  and  more  popular  conception 
of  the  advantages  of  electric  light  with  the 
other  varied  uses  of  electric  current 
which  is  supplied  to  the  consumer  through 
his  meter  or  otherwise. 

In  the  case  of  the  supply  of  light  to  a 
municipality  by  a  central  station,  it  comes 
down  to  a  question  of  the  ability  of  the 
central  station  to  give  a  satisfactory  light 
at  a  competitive  price.  Broadly,  the  mu- 
nicipality is  not  interested  in  the  question 
of   arc   wattage   or   the   terminal   wattaee 


if  it  bears  no  relation  to  the  amount  of 
light  given  off  by  the  lamp.  Therefore 
most  municipalities  are  intent  upon  get- 
ting the  latest  form  of  lamp  which  has  the 
greatest  light  giving  qualities  and  dift'uses 
its  light  in  the  most  useful  directions.  If 
such  a  lamp  would  take  more  energy  than 
the  old  forms  of  lamps,  then  the  central 
station  is  only  willing  to  supply  it  at  an 
advance  in  price  over  the  previous  ar- 
rangement, which  is  natural;  but,  on  the 
other  hand,  the  lamp  taking  less  energy  to 
produce  the  same  or  a  greater  volume  of 
light,  it  would  seem  on  the  first  glance 
only  fair  that  the  central  station  give  the 
municipality  the  benefit  of  the  decreased 
current  consumption;  but,  on  further  an- 
alysis, it  would  seem  that  if  new  develop- 
ments continue  to  occur  in  ten-year  peri- 
ods, then  the  total  cost  of  the  arc  light- 
ing equipment  must  be  charged  off  within 
ten  years,  and  preferably  within  seveii 
years,  in  order  that  the  maintenance 
charges  of  the  system  can  properly  be 
figured  in  with  the  initial  cost. 

The  writer  believes  the  present  tendency 
of  municipalities  or  their  agents  is  to  pur- 
chase light  in  preference  to  current 
through  a  meter.  In  other  words,  if  a 
given  lamp  produces  i,ooo  candle-power 
with  1,000  watts  and  another  lamp  pro- 
duces 1,200  candle-power  with  750  watts 
(these  figures  simply  being  given  as  illus- 
trations), then  the  municipality  would 
prefer  the  second  lamp  at  the  same  price. 

In  this  article  it  may  be  well  to  touch 
briefly  on  the  more  important  character- 
istics of  the  several  types  of  lamps,  such 
as  the  open  arc,  inclosed  arc  and  metallic 
flame  arc,  as  without  doubt  the  reader  will 
be  most  generally  interested  in  the  com- 
parison of  the  lamps  by  types  to  bring  out 
the  merits  of  the  various  lamps. 

\Ye  must  start  first  with  the  proposition 
that  the  modern  method  of  comparing  arc 
lamps  is  on  the  mean  hemispherical  can- 
dle power  read'ng  with  distribution  curve, 
instead  of  th'^  o^^^olete  practice  of  on  the 
mean    lower    heirispherical    candle    power 
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-TYPICAL  LIGHT   DISTRIBUTION   CURVE   OF 
A  D.  C.   OI'EN  ARC. 


basis.  The  present  method  is  the  right 
one,  as  arc  lamps  are  used  generally  for 
illuminating  large  areas,  and  in  order  that 
a  proper  calculation  may  be  made  in  ad- 
vance for  the  amount  of  surface  illumina- 
tion to  be  received  the  shape  of  the  light 
distribution  curve  must  be  known  in  ad- 
vance. 

There  are  A^arious  conditions  which 
affect  the  shape  of  a  light  distribution 
curve,  such  as  diameter,  position  and  qual- 
ity of  carbon  and  position  and  dimension 
of  the  supporting  side  rods. 

Fig.  I  gives  the  t3^pical  light  distribution 
curve  for  a  direct  current  open  arc  lamp. 
It  will  be  observed  that  the  maximum  light 
is  given  at  an  angle  of  approximately  45 
degrees  below  the  horizontal,  with  very 
little  above  the  horizontal,  and,  further, 
that  the  larger  portion  of  the  light  is 
emitted  from  the  incandescent  crater  of 
the  positive  carbon.  Now  in  this  form  of 
lamp,  the  arc  being  short  and  the  position 
of  the  carbons  as  they  are,  approximately 
30  per  cent,  of  the  available  light  of  the 
positive  crater  is  intercepted  by  the  nega- 
tive carbon  and  is  therefore  lost  so  far  as 
useful  illumination  is  concerned.  The 
light  from  the  arc  itself  between  pure  car- 
bons is  of  comparatively  low  intensity. 

Now  let  us  compare  this  curve  with  the 
distribution  curve  in  Fig;.  2.  which  shows 


the  typical  distribution  curve  of  the  alter- 
nating current  open  arc. 

It  will  be  noted  that  the  light  distribu- 
tion is  approximately  the  same  above  and 
below  the  horizontal.  In  this  lamp  the 
light  radiating  above  the  horizontal  is 
useless  for  all  practical  purposes  unless 
suitable  reflectors  are  used  to  divert  it 
downward,  but  it  is  impractical,  if  not  im- 
possible, to  design  a  reflector  which  will 
operate  at  a  maximum  efficiency  at  all 
positions  of  the  arc  throughout  the  life  of 
the  trim,  and,  in  addition  to  this,  there  is 
always  a  loss  of  light  by  reflection,  the 
percentage  of  which  depends  upon  the  ma- 
terial used  in  the  construction  of  the  re- 
flector. On  account  of  this  difficulty  it 
would  appear  that  so  far  as  lighting  re- 
sults are  concerned,  independent  of  other 
considerations,  the  direct  current  arc  is 
much  more  suitable  for  general  use. 

In  an  effort  made  by  arc  lamp  designers 
and   experin:ei:ters    to    in:prove    upon    the 
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-TYPICAL  LIGHT    DISTRIBUTION    CUKVE   OF 
AN   A.    C.    OPEN   ARC. 
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FIG.   3. — TYPICAL  DISTRIBUTION   CURVE   OF   A  D.    C. 
INCLOSED    ARC    WITH    OPAL    MMS.    GLOBE. 

preceding  forms  of  lamps,  there  was  de- 
veloped a  so-called  "  carbon  flame  lamp," 
which  has  now  become  well  known  and 
modifications  have  been  made  by  other 
manufacturers.  In  this  lamp  the  arc  is 
maintained  on  the  tips  of  carbons,  said 
carbons  being  inclined  towards  each  other 
and  blown  down  by  a  magnetic  field  so  as 
to  give  a  long  flaming  effect.  This  was 
some  improvement  over  open  and  closed 
arcs  of  the  vertical  carbon  types,  as  the 
positive  carbon  crater  and  the  brilliant 
white  tip  of  the  negative  carbon  are  ex- 
posed, improving  the  shape  of  the  distribu- 
tion curve,  which,  however,  is  very  simi- 
lar to  but  not  as  good  as  the  chemically 
prepared  "  flaming  carbon  arc  lamps " 
which  were  later  brought  out  by  Bremer, 
but  both  lamps  are  limited  in  application 
to  a  fair  field  of  work.  It  will  be  observed 
that  a  considerable  amount  of  energy  is 
wasted,  as  the  long  flame  arc  is  non- 
luminous. 

We  now  come  to  the  development  of 
the  carbons  which  made  the  inclosed  car- 
bon arc  lamp  possible.  This  step  forward 
resulted  in  greater  operating  economy,  as 
the  labor  in  trimming  and  caring  for  the 
lamps  was  considerably  decreased. 

A  typical  light  distribution  curve  of  the 


direct  current  inclosed  carbon  lamp  is 
given  in  Fig.  3.  Carbons  burning  in  par- 
tial vacuum,  such  as  the  inner  bulb  gives, 
burn  flat  on  the  ends,  giving  comparatively 
large  areas,  so  that  the  crater  can  occupy 
only  a  small  portion  of  the  total  area  at 
any  particular  instant.  The  distribution 
curve  is  irregular  on  this  account,  as  the 
amount  of  light  in  a  given  direction  varies 
with  the  position  of  the  crater  or  carbon 
end.  This  curve  is  somewhat  improved 
by  the  use  of  an  opalescent  diffusing  globe, 
which  gives  the  effect  of  a  steadier  point 
of  source,  but  decreases  the  intrinsic  bril- 
liancy of  the  arc. 

Fig.  4  gives  a  typical  light  distribution 
curve  of  the  later  type  of  the  so-called 
"  flaming  carbon  arc  lamp,"  or,  in  other 
words,  an  arc  lamp  which  has  mixed  with 
the  carbons  used  certain  metallic  salts  and 
compounds  of  calcium,  the  carbons  work- 
ing at  an  angle.  The  light  efficiency  of 
this  type  of  lamp  depends  upon  the  high 
temperature  of  the  arc.  which  produces 
the  luminescent  vapor.  Lamps  of  this 
type  have  considerable  by-product  de- 
posits, chemical  fumes,  etc.,  to  dispose  of 
which  necessitate  the  arc  operating  in  an 
open  position — that  is,  without  inner  bulbs. 
As  before  stated,  this  lamp  depends  for  the 
high  efficiency  of  the  arc  on  its  high  tem- 
perature and  this  means  a  rapid  consump- 
tion of  carbon,  so  that  life  per  trim  is  sac- 
rificed to  lia:ht  efiiciencv. 


FIG.     4.- 


-TYPICAL     DISTRIBUTION     CURVE     OF     A 
FLAME    CARBON    ARC. 
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The  color  of  the  light  of  these  lamps  is 
determined  by  the  nature  of  the  salts  and 
can  be  controlled  through  a  considerable 
range,  but  it  is  found  that  the  efficiency 
of  the  arc  varies  in  a  percentage  depend- 
ing upon  the  character  of  the  impregnat- 
ing salts  used.  The  most  efficient  lamps 
the  writer  knows  of  emit  a  yellow  light, 
and  as  yet  an  impregnated  carbon  has  not 
been  produced  which  will  give  a  white 
light  except  at  considerably  reduced  effi- 
ciencies. 

A  few  words  might  be  said  here  in  re- 
gard to  the  improvements  in  efficiencies 
which  have  been  made  in  the  past  few 
years.  For  example :  The  direct  current 
open  arc  consuming  450  watts  consumes 
practically  1.25  watts  per  mean  spherical 
candle  power;  the  direct  current  inclosed 


arc  consuming  400  watts  takes  approxi- 
mately 1.75  watts  per  mean  spherical 
candle  power,  and  the  direct  current  flame 
carbon  lamps,  producing  a  yellow  light, 
consuming  450  watts  at  the  arc,  takes  ap- 
proximately 0.3  watt  per  mean  spherical 
candle  power.  These  encouraging  results 
have  led  to  a  considerable  further  study 
in  recent  years  and  brought  about  the  de- 
velopment of  metallic  flame  arc  lamps — 
namely,  lamps  using  metallic  substances 
in  place  of  carbons.  The  efficiency  of  this 
type  of  lamp  is  obtained  by  using  for  elec- 
trodes materials  which  when  volatilized 
giv'e  an  intensely  luminous  flame.  It  is 
found  that  a  white  light  is  preferable,  as 
it  best  meets  the  public  demand. 

(To  be  continued.) 


Street  Arc  Lighting 

By  G.  H.  Stickney. 


The  practice  of  illuminating  the  surface 
of  the  street  dates  from  the  adoption  of 
arc  lamps,  about  1878.  Previous  to  this 
time  street  lighting  ordinarily  implied  the 
use  of  lamps  to  indicate  the  course  of  a 
street  without  any  real  illumination  of  the 
surface  being  attempted. 

The  primary  purpose  of  street  lighting 
is,  of  course,  to  insure  safety  to  travelers 
and  the  intensity  required  depends  on  the 
density  of  traffic.  Where  the  travel  is  in- 
frequent the  occasional  light  as  a  beacon 
is  usually  the  best  that  can  be  afforded  and 
serves  fairly  well.  But  where  traffic  is 
denser  it  is  necessary  to  provide  sufficient 
illumination  that  one  may  see  clearly  and 
quickly  in  order  to  avoid  collisions.  Con- 
versely since  good  illumination  favors 
travel,  traffic  increases  when  suitable  il- 
lumination is  provided.  These  two  factors 
working  reactively  keep  increasing  the  de- 
mard  for  higher  intensities.  Beyond  the 
actual  requirements  of  safety,  the  mer- 
chants of  a  street  frequently  find  it  profit- 
able to  provide  special  illumination,  at  a 
considerable  expense,  to  attract  people  to 
the  street. 

An  ideal  street  illumination  would  be 
one  in  which  an  even  intensity  would  be 


distributed  well  over  the  roadway,  avoid- 
ing dense  shadows  and  intensely  glaring 
lamps.  Any  variation  from  even  inten- 
sity should  provide  a  relatively  strong  il- 
ktmination  at  the  street  corners,  where 
the  intersecting  lines  of  travel  make  the 
danger  of  collision  greater. 

In  practice  it  is  not  possible  to  provide 
an  absolutely  even  intensity,  since  all 
lamps  furnish  the  strongest  illumination 
nearby.  In  order  to  approximate  an  even 
effect,  the  lamps  should  emit  the  strongest 
light  at  the  oblique  angles  which  illumi- 
nate the  spaces  midway  between  lamps. 

When  a  low  intensity  of  light  is  to  be 
provided,  especially  if  the  street  is  nar- 
row and  crooked,  small  units  are  always 
advantageous.  Under  such  conditions 
large  units  would  have  to  be  spaced  too 
far  apart  to  be  effective.  When  a  rela- 
tively high  intensity  is  required,  especially 
where  streets  are  wide  and  regular,  large 
lighting  units  produce  the  best  illuminat- 
ing effect  and  avoid  cluttering  the  street 
with  nurherous  poles  and  fixtures.  Small 
units,  especially  incandescent  lamps,  lend 
themselves  particularly  to  special  orna- 
mental design  lighting;  but  for  the  actual 
production  of  an  eff'ective  illumination  the 
series  arc  lamp  as  used  for  street  lighting 
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is  the  most  economical  and  satisfactory 
unit  available. 

The  earliest  arc  lighting  employed  the 
direct  current  series  carbon  open  arc,  con- 
suming about  500  watts.  This  was  the  first 
efficient  large  unit  and  revolutionized  the 
street  lighting  practice.  It  was  practically 
without  competition  for  the  better  class  of 
street  lighting  until  1895,  when  the  in- 
closed arc  lamp  began  to  be  used.  In  a 
very  short  time  the  inclosed  arc  lamp  al- 
most entirely  superseded  the  open  arc. 
While  the  inclosed  arc  was  not  so  efficient 
nor  so  powerful  as  the  open  arc  lamp,  it 
was  more  reliable  and  distributed  the  light 
more  effectively,  giving  a  relatively  strong- 
er light  in  the  intermediate  spaces.  The 
shadows  of  the  lamp  frame,  which  were 
objectionable  with  the  open  arc,  were 
practically  eliminated  with  the  inclosed. 
The  change  was  encouraged  by  the  eco- 
nomic features  of  long  carbon  life,  which 
reduced  the  labor  and  expense  of  mainte- 
nance. 

The  inclosed  arc  was  developed  first  for 
series  direct  current  circuits  and  then  for 
series  alternating.     The  advantage  of  the 


latter  from  the  operating  standpoint  was 
that  with  the  constant  current  transform- 
ers the  current  could  be  supplied  from  the 
larger  station  alternaters  instead  of  re- 
quiring special  arc  generators. 

The  magnetite  arc,  which  since  1907  has 
been  rapidly  supplanting  the  inclosed  arc 
lamp,  is  the  result  of  long  and  careful 
scientific  research  to  find  the  most  effective 
and  efficient  electrode  materials.  There 
are  to-day  about  30,000  of  these  lamps  in 
service  in  eighty  different  cities  in  the 
United  States.  The  magnetite  arc,  which 
burns  in  air  as  did  the  open  carbon  arc,  is 
maintained  between  a  positive  electrode  of 
copper  and  a  negative  electrode  composed 
of  a  compound  of  iron  oxide  and  titanium. 
It  is  suitable  only  for  direct  current,  which 
with  the  recent  developments  can  be  fur- 
nished from  the  large  station  alternaters, 
being  transformed  and  rectified  by  the 
constant  current  transformers  and  mer- 
cury arc  rectifier.  Only  the  negative  elec- 
trode is  replaced  in  trimming  the  lamp. 
The  positive  electrode  lasts  for  two  years 
or  more.  The  magnetite  arc  is  more  ef- 
ficient than  the  open  carbon  arc,  has  the 
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long  burning  principle  of  the  inclosed  arc 
and  distributes  its  light  more  effectively 
than  either. 

The  candle  power  rating  of  arc  lamps 
has  been  the  cause  of  much  misunder- 
standing. In  the  first  place,  since  the  candle 
power  varies  considerably  for  different 
angles  of  elevation,  it  is  quite  necessary  in 
designating  the  candle  power  to  specify 
the  angle.  Frequently  the  mean  spherical 
or  mean  (lower)  hemispherical  candle 
power  is  given. 

Usually  in  street  arc  lighting  the  light 
emitted  at  5  degrees  to  10  degrees  below 
the  horizontal  is  considered  the  most 
valuable,  since  it  reaches  points  between 
lamps  where  the  intensity  is  least.  It  is 
not  generally  desirable  to  have  a  high  in- 
tensity of  light  immediately  beneath  the 
lamps,  as  the  illumination  at  this  point  is 
likely  to  be  too  intense  and  render  the  gen- 
eral illumination  less  effective  by  contrast. 

When  the  open  arc  lamp  was  first  placed 
on  the  market  photometric  methods  were 
very  crude.  As  a  result  this  lamp  was 
considerably  overrated.  The  so-called 
"  2,000  candle  power "  lamp  gave  only 
about  1,200  candle  power  at  45  degrees 
below  the  horizontal,  the  angle  of  maxi- 
mum intensity,  while  the  mean  spherical 
candle  power  was  only  about  460  and  the 
candle  power  at  10  degrees  below  the 
horizontal  about  500.  This  has  been  the 
cause  of  many  controversies  between  the 
lighting  companies  and  municipalities,  not 
only  in  regard  to  the  open  arc,  but  also 
the  inclosed  arc  lamps.  Although  the 
open  arc  gave  a  higher  maximum  candle 
power  than  the  inclosed  arc,  taking  equal 
power,  the  fact  that  the  maximum  candle 
power  illuminated  the  ground  within  25 
or  30  feet  of  the  lamp  did  not  render  it 
particularly  effective  for  street  lighting. 
On  the  other  hand,  the  candle  power  of 
the  inclosed  lamps  at  10  degrees  below  the 
horizontal  corresponded  very  favorably 
with  that  of  the  open  arc  and  is  actually 
more  eifective  for  ordinary  street  lighting. 
In  the  case  of  the  magnetite,  even  the 
four-ampere  lamp  gives  a  much  higher 
candle  power  at  10  degrees  below  the  hori- 
zontal than  either  the  open  or  inclosed 
arcs. 

The  latest  approved  practice  of  rating 
the  lighting  value  of  street  arc  lamps  is  in 


terms  of  the  intensity  of  the  normal  il- 
lumination at  250  feet  from  the  lamp. 

Mr.  W.  D'A.  Ryan  made  a  series  of 
measurements  on  street  arc  lamps  in  regu- 
lar service  in  different  parts  of  the  coun- 
try, in  order  to  determine  values  for  rating 
in  accordance  with  the  scheme  outlined  by 
the  Street  Lighting  Committee  of  the 
National  Electric  Light  Association.  Seme 
of  the  values  obtained  and  submitted  in 
terms  of  the  N.  E.  L.  A.  unit  were  as 
follows : 

9.6  ampere  D.  C.  series  arc  lamp,  4. 
6.6  ampere  D.  C.  series  inc.  arc  lamp,  4. 

7.5  ampere  D.  C.  series  inc.  arc  lamp,  4. 

4  ampere  D.  C.  series  magnetite  arc  lamp, 

S'A- 

Magnetite  arc  lamps  and  tungsten  in- 
candescent lamps  can  be  operated  in  series 
on  the  same  circuits.  Combined  they  form 
a  very  attractive  system  of  lighting,  suit- 
able for  almost  any  conceivable  street 
lighting  conditions. 

As  time  goes  on  people  are  paying  more 
attention  to  the  lighting  of  city  thorough- 
fares, demanding  more  attractive  fixtures 
and  stronger,  yet  softer,  lighting  effects. 
This  has  been  illustrated  in  the  recent 
contest  for  the  street  lighting  in  Boston. 
Both  the  electric  and  gas  companies  sent 
experts  to  Europe  to  study  the  best  street 
lighting  practice  abroad.  As  a  result  there 
came  a  demand  for  a  larger  unit  than  has 
previously  been  used  in  American  street 
lighting. 

In  competition  with  the  European  press 
gas  and  flame  arc  lamps  was  placed  the 

6.6  ampere  magnetite,  differing  from  the 
standard  only  in  the  higher  current  and 
the  use  of  opal  globe. 

The  high  current  magnetite  lamp, 
while  consuming  only  65  per  cent,  more 
power  than  the  four-ampere  size,  develops 
about  150  per  cent,  more  candle  power. 
With  this  high  efficiency  it  is  advantageous 
to  soften  the  light  by  opalescent  globes. 
This  combination  has  been  selected  by  the 
Boston  city  officials  after  thorough  and 
conclusive  tests  and  observations  made 
under  regular  operating  conditions.  The 
results  have  been  gratifying  to  all  con- 
cerned. When  several  thousands  of  these 
lamps  are  in  regular  use  in  Boston  streets, 
Boston  will  be  one  of  the  best,  if  not  the 
best,  lighted  city  in  the  world. 
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ORNAMENTAL    LAMP    STANDARDS    EkECTTD    L;V     THE    MUNiClPAL    ART    SOCIETY,     NEW    YORK. 

Public  Lighting  and  Municipal  Art 


Public  interest  in  the  beautification  of 
our  cities  has  shown  itself  by  the  organi- 
zation of  Municipal  Art  Societies  in  many 
instances.  It  is  the  purpose  of  such  or- 
ganizations to  co-operate  with  the  city  au- 
thorities in  laying  out  such  public  utili- 
ties as  are  proper  subjects  of  artistic 
treatment,  and  in  educating  the  public  in 
general  to  an  appreciation  of  the  neces- 
sity and  advantages  of  greater  efforts 
toward  establishing  "  the  city  beautiful." 


The  present  movement  for  better  public 
lij^hting  has  been  frequently  taken  up 
by  such  societies — in  some  cases  by  offer- 
mg  prizes  for  designs  of  lamp-posts ;  in 
others  by  co-operating  with  city  authori- 
ties. 

The  very  handsome  lamp  standards 
shown  in  the  accompanying  illustration  is 
one  of  two  erected  in  Long  Acre,  now 
called  Times,  Square,  New  York  City,  by 
the  Municipal  Art  Society. 
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A  Cottage  by  the  Sea 


To  the  southward  of  the  island  of  Man- 
hattan there  is  a  strip  of  low  lying  coun- 
try called  New  Jersey;  and  toward  the 
southern  end  of  this  bailiwick  there  is  a 
city  by  the  sea,  to  which  the  natives  have 
given  the  name  Atlantic  City.  Here  the 
land  and  sea  seem  loathe  to  part;  the 
gently  sloping  sand  stretches  far  out  tm- 
der  the  water,  and  the  waves,  after  their 


ocean  voyage  of  3000  miles,  spend  them- 
selves in  a  long  roll  up  the  reaches  of 
glistening  beach.  The  delights  of  the 
place  were  long  since  discovered  by  the 
inhabitants  of  the  interior  of  the  country, 
who  are  wont  to  journey  thither,  especial- 
ly during  the  summer  season,  and  enjoy 
the  change  from  the  soot-laden  air  of  mill 
and  factory  to  the  salt  sea  breezes,  and  to 


FIG.    I. — MARINE   COTTAGE,    YOUNG'S    MILLION    DOLLAR   PIER. 


FIC.   2. — RECEPTION   HALL. 


FIG.    3. — DINING    ROOM    FROM    RECEPTION    HALL. 
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FIG.    4. 

gaze  at  the  roaring  surf  instead  of  into 
the  pigeon-holes  of  a  desk.  In  fact,  so 
general  has  this  custom  become  that  about 
one-fifth  of  the  entire  adult  population  of 
the  United  States  annually  pay  a  visit  to 
this  city  by  the  sea. 

Just  at  the  dividing  line  between  land 
and  water  there  is  a  foot  jDath  made  of 
boards ;  and  as  every  one  who  comes  here 
wants  to  see  the  ocean,  it  happens  that 
something  over  seven  million  people  prom- 
enade this  boardwalk  every  year.  On  ac- 
count of  the  long  reach  of  shallow  water 
it  is  necessary  to  extend  piers  far  away 
from  the  shore  in  order  that  the  numer- 
ous water-craft  may  make  a  safe  landing. 
These  piers  for  the  most  part  consist  of 
wooden  causeways  resting  under  wooden 
piles,  and  extending  out  from  the  board- 
walk so  far  that  to  walk  to  the  end  is  al- 
most like  going  to  sea. 

In  a  number  of  cases  these  piers,  or 
platforms,  have  been  widened  and  serve 
as  foundations  for  buildings,  some  of 
which  are  of  large  proportions  and  mag- 
nificently  constructed.      The    newest    and 


largest  pier  of  this  description  is  common- 
ly known,  from  the  amount  expended 
upon  its  construction,  as  the  "  million  dol- 
lar "  pier;  also  from  its  owner,  "Young's 
Pier."  About  midway  of  this  pier  the 
owner.  Captain  John  Young,  has  built  for 
himself  a  cottage,  to  which  he  has  given 
the  simple,  but  befitting,  name,  "  Marine 
Cottage  " ;  and,  lest  the  wayfarer  loses  his 
bearings,  the  Captain  has  placed  many 
lamps  about  his  cottage,  so  that,  seen 
through  the  darkness,  it  has  something 
the  appearance  shown  by  the  picture. 
(Fig.  I.) 

If  you  have  the  good  fortune  to  be  the 
Captain's  guest  you  will  be  received  amid 
the  surroundings  shown  in  Fig.  2.  The 
locations  of  the  cottage,  as  well  as  its 
name,  are  symbolized  in  its  decoration 
and  furnishing,  the  walls  being  decorated 
with  mural  paintings  of  landscapes  and 
marine  views. 

The  lighting  fixtures  will  surely  chal- 
lenge your  attention,  whether  you  belong 
to  the  cult  of  illuminating  engineers  or 
not.  They  were  designed  especially  for 
this  cottage,  and,  as  you  perceive,  are  ex- 
quisite creations,  and  marvelous  examples 


FIG.    5. 
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FIG.    6. DINING    ROOM. 


of  the  glass  worker's  art.  In  this  recep- 
tion room  the  chandeHer  bears  lily-shaped 
blossoms,  the  center  of  each  being  a  min- 
iature electric  lamp.  A  nearer  view  of 
the  fixture  is  shown  in  Fig.  4.  The  roses 
blooming  in  profusion  at  the  foot  of  the 
stairs  are  likewise  luminous,  the  glass 
petals  covering  small  electric  lamps. 

Looking  toward  the  dining  room  from 
the  other  side  of  the  stairs  still  other 
luminous  bouquets  meet  the  eye ;  and  the 
chandelier  might  have  been  plucked  from 
the  marvelously  beautiful  flora  and  fauna 
of  the  bottom  of  the  sea,  so  cunningly  has 
the  artisan  reproduced  in  glass  these  ex- 
quisitely delicate  forms.     (Fig.  3.) 

The  decorations  of  the  dining  room 
(Fig.  6)  are,  if  possible,  even  more 
unique.  You  seem  to  sit  just  beneath  the 
surface  of  the  ocean,  and  see  the  fishes 
swimming  about  you,  as  well  as  the  ships 
upon  the  surface,  and  the  sea  birds 
flying  overhead.  The  chandelier  is  in 
keeping  with  the  surroundings,  seemingly 


having  crystalized  the  forms  and  fancies 
of  marine  life.     It  is  more  clearly  seen  in 

Fig.  5- 

Has  any  one  seen  in  this  country 
a  more  unique  or  more  fascinating  in- 
stallation of  lighting  fixtures?  If  so. 
let  him  now  speak,  or  forever  hold  his 
peace. 

The  entire  decorative  scheme  is  fan- 
tastic, possibly  even  whimsical ;  but  the 
location  of  the  cottage  is  even  more  un- 
usual, and  fully  justifies  the  complete  de- 
parture from  conventionality  exhibited  jn 
its  furnishing.  After  the  endless  repeti- 
tion of  classical,  Colonial,  Renaissance, 
and  period  furnishing  and  decoration,  to 
look  upon  something  that  is  absolutely 
different,  and  in  which  fancy  has  been 
given  free  reign,  produces  something  of 
the  feeling  of  exhilaration  and  rest  com- 
bined that  one  feels  on  leaving  the  pave- 
ments and  endless  stretches  of  brick  walls 
of  the  cit}'  and  merges  into  the  green 
fields  and  winding  roads  of  the  country. 


THE   ILLUMINATING    ENGINEER 


20 1 


and  A< 


ccessone 


Lanterns  for  Interior  Lighting 


-LOUIS    XIV. 


The  lantern  is  primarily  a  device  for  so 
protecting"  a  luminous  flame  from  winds 
and  draughts  of  air  that  it  may  be  readily 
carried  about  either  outdoors  or  in.  In  the 
earHest  forms  the  flame  was  protected  by 
sheets  of  perforated  metal  or  thin  pieces 
of  horn.  As  the  art  of  glass  blowing  was 
developed  the  lantern  was  enlarged  and 
used  to  a  much  greater  extent.  Its  origi- 
nal purpose,  however,  is  so  plainly  appa- 
rent that  even  in  its  most  modified  form  it 
suggests  either  a  portable  light-source  or 
use  in  positions  where  it  is  exposed  to  the 


weather.  But  in  spite  of  this  fact  lan- 
terns have  always  been  a  favorite  lighting 
device  for  interior  use,  and  their  popu- 
larity seems  to  show  no  signs  of  abate- 
ment. In  halls  and  vestibules  the  use  of 
the  lantern  is  certainly  in  keeping  with 
its  purpose,  as  in  such  locations  it  is  sub- 
ject to  more  or  less  air  draughts. 

In  every  case  justification  for  the 
lantern  must  be  sought  in  the  necessity  of 
protecting  a  flame  light-source.  To  place 
an  incandescent  electric  lamp  in  a  lantern 
is  therefore  absolutely  incongruous :  as  if 


FIG.    2. LOUIS    XV. 
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an  electric  lamp  could  be  blown  out ! 
such  incongruity,  of  course,  does  not  open- 
ly manifest  itself  when  the  lamps  are  en- 
tirely hidden  by  the  use  of  translucent 
n:edia  in  the  lantern :  Imt  unless  such 
media  be  so  highly  absorptive  that  the 
lan:p  filament  cannot  be  distinguished 
with'n  it,  the  partial  concealment  of  th'.- 
deception  only  adds  to  the  incongruity. 
Generally  speaking,  the  modern  lantern 
which  uses  diffusing  glass  is  extremely  in- 
efficient, and  its  use  hard  to  justify,  either 
on  the  grounds  of  good  art  or  economy. 

.\  much  modified,  enlarged  and  refined 
form  of  the  lantern  is  occasionally  used, 
probably  for  r.o  better  reason  than  that  they 
are  to  be  found  among  the  lighting  instal- 
lations that  were  designed  in  the  French 
"  periods."  These  lanterns  were  made  to 
contain  a  number  of  candles,  and,  at  least 
ostensibly,  furnished  a  protection  to  the 
flames  against  air  draughts.  That  this  is 
their  only  possible  raison  d'etre  is  shown 
by  the  fact  that  in  all  cases  clear  glass 
was  used  in  their  construction. 


Fig.  I  shows  a  lantern  of  the  Louis  XIV 
period  in  the  palace  of  Versailles.  It  con- 
sists of  a  metal  frame  in  which  are  set 
panes  of  beveled  plate  glass.  Like  all  the 
other  lighting  fixtures  in  this  famous  pal- 
ace, this  lantern  has  been  frequently 
copied  with  more  or  less  fidelity. 

Fig.  2  is  a  lantern  of  the  Louis  XV 
period  in  the  same  palace.  It  is  hexagonal 
in  shape  and  contains  a  finely  designed 
chandelier    for    supporting    three    candles. 

Fig.  3  is  a  lantern  of  the  Louis  XVI 
period  in  the  Petit  Trianon,  \"ersailles. 
This  shows  an  advance  in  the  art  of  glass 
making,  in  that  the  panes  are  curved.  It 
inclosed  a  chandelier  which  is  elaborately 
wrought. 

Fig.  4  is  a  lantern  of  still  later  design, 
likewise  with  curved  panes  of  glass,  and 
inclosing  a   highly  decorative   chandelier. 

Fig-  5  goes  a  step  further  in  the  de- 
velopment of  glass  blowing,  having  panes 
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FIG.     5. — EMPIRE. 


that  are  not  only  curved,  but  having  cur- 
vature in  two  directions.  It  is  of  the  Em- 
pire period,  and  belongs  to  the  Grand 
Trianon.  Instead  of  a  chandelier  it  sup- 
ports a  candelabrum  from  the  bottom.  A 
clear  glass  smoke-bell  is  also  a  feature. 

In  the  general  contour  of  design,  as 
well  as  the  elaboration  and  refinement  of 
ornamentation,  these  examples  exhibit  all 
the  beauty  that  is  characteristic  of  French 
decorative  art  during  these  periods,  and 
hence  serve  as  models  for  either  exact 
copies  or  adaptations  for  modern  use.  In 
place  of  the  chandelier  or  candelabrum, 
however,  the  ordinary  incandescent  elec- 
tric lamps  are  commonly  supported  by  the 
simplest  possible  means  within  the  lan- 
tern. It  is  hard  to  conceive  a  more  ludi- 
crous example  of  imitative  art  than  the 
reproduction  of  these  lanterns  thus  fitted 
with  modern  electric  lamps.  If  instead 
of  using  clear  glass  some  form  of  diffus- 
ing glass  were  used  the  whole  apparatus 
could  be  fully  justified;  it  would  be  sim- 
ply an  arrangement  for  using  a  single  dif- 
fusing globe  surrounding  the  collection  of 
lamps  instead  of  an  individual  globe  for 
each  lamp — an  arrangement  which  is  both 
mechanically  and  artistically  permissible. 
Such  a  modification,  however,  does  not 
seem  to  have  occurred  to  any  modern  fix- 
ture designer ;  but  perhaps  this  is  too 
much  to  expect,  in  view  of  the  fetish  wor- 
ship which  is  bestowed  upon  French  dec- 
orative art  at  the  present  time. 


Stop,  Thief! 

He  who  steals  my  purse  steals  trash. 


As  there  are  many  forms  of  property 
other  than  those  which  can  be  measured 
with  the  yard  stick  or  weighed  in  the  bal- 
ance, so  there  are  many  forms  of  larceny 
other  than  picking  a  man's  pocket  or  mak- 
ing way  with  his  spoons.  Whatever 
doubt  there  may  be  as  to  a  man's  right  to 
property  derived  from  other  sources,  there 
is  no  question  as  to  his  exclusive  title  to 
that  which  he  has  produced  with  his  own 
hands,  or  created  with  his  own  mind.  Pro- 
tection to  the.  former  class  of  property  is 
comparatively  easy  to  secure  by  the  ordi- 
nary means  available  to  civilized  govern- 
ments ;  but  to  insure  one  the  possession  of 


the  products  of  his  brain  is  a  far  more 
difficult  accomplishment,  and  is  only  at- 
tempted in  the  more  advanced  stages  of 
civilization.  A  couple  of  centuries  ago  the 
cavalier  who  indulged  in  the  practice  of 
relieving  traveling  gentry  of  their  quick 
assets  in  cash  and  merchandise  on  lonely 
places  in  the  highway  were  given  short 
shrift  when  apprehended;  while  the  orig- 
inal genius  who  produced  a  new  poem,  or 
play,  or  other  work  of  art,  had  no  protec- 
tion whatever  for  the  results  of  his  labor, 
and  consequently  no  means  of  securing 
material  compensation  except  as  a  par- 
simonious gratuity  bestowed  through  the 
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generosity  of  a  public  official  or  private 
patron. 

That  a  man  has  quite  as  good  a  title  to 
the  work  of  his  brain  as  to  that  of  his 
hands  was  early  recognized  in  the  estab- 
lishment of  our  own  government,  in  the 
provision  for  the  granting  of  patents  and 
copyrights.  Taken  together  the  laws  thus 
provided  are  intended  to  insure  to  every 
citizen  a  reasonable  monopoly  of  the 
creative  ability,  whether  it  be  in  the  line 
of  mechanical  or  scientific  invention,  ar- 
tistic design  or  literary  production.  But, 
while  the  purpose  for  which  these  laws 
were  provided  is  accomplished  to  a  con- 
siderable degree  by  the  protection  thus  af- 
forded, there  is  still  endless  opportunities 
for  piracy  in.  this  field ;  and  it  is  perfectly 
safe  to  say  that  no  amount  of  written 
statutes  can  ever  afford  complete  protec- 
tion. 

Every  prosperous  business  house  or  in- 
dividual at  the  present  time  is  in  the  same 
position  as  the  merchant  vessel  a  couple 
of  centuries  ago,  being  always  under  the 
surveillance  of  pirates,  and  liable  to  an  at- 
tack on  any  occasion  which  seems  oppor- 
tune. Nothing  succeeds  like  success,  ex- 
cept waiting  for  a  man  to  make  a  success 
by  his  own  energy  and  creative  genius, 
and  then  coming  in  with  a  cheap  imita- 
tion and  harvesting  where  he  has  sown. 

The  sea  pirate,  even  in  the  palmiest 
days  of  this  hazardous  profession,  was  a 
social  outcast,  and  his  life  not  worth  a 
copper  in  any  civilized  community.  The 
pirate  of  ideas,  however,  is  almost  wholly 
condoned  by  society,  and  entirely  immune 
from  the  vengeance  of  the  law. 

While  other  lines  of  business  are  by  no 
means  uncommon  in  which  the  commer- 
cial pirate  plies  his  trade,  that  of  manu- 
facturing and  selling  lighting  fixtures 
seems  particularly  infested,  if  the  testi- 
mony of  those  most  familiar  with  condi- 
tions may  be  accepted.  The  success  of 
the  fixture  manufacturer  of  the  higher 
grade  lies  largely  in  the  originality  and 
ability  of  the  designer;  and,  although  the 
intent  and  purpose  of  the  copyright  law  is 
to  give  protection  to  just  this  sort  of 
creative  talent,  in  the  practical  conditions 
and  working  out  of  the  business  the  law 
is  of  little  avail.  It  is  true  any  design 
showing  novelty  may  be  covered  by  a  de- 
sign   patent;    but    the    opportunities    for 


evasion  by  some  slight  variation,  together 
with  the  endless  trouble  and  expense  in- 
volved in  patent  litigation,  combine  to 
practically  annul  the  benefits  which  the 
law  is  intended  to  provide. 

But  the  worst  feature  of  the  whole  sit- 
uation lies  in  the  fact  that  the  architect, 
upon  whom  the  manufacturer  depends  for 
the  larger  volume  of  his  sales,  is  of  so 
easy  a  conscience  in  the  matter  that  he 
often  acts  as  a  practical  "  fence  "  for  the 
disposal  of  the  stolen  goods.  The  follow- 
ing incident,  related  by  a  large  manufac- 
turer, is  doubtless  typical  of  many  similar 
cases. 

The  manufacturer  was  asked  by  an 
architect  to  submit  designs  and  bids  for 
the  fixture  installation  of  a  certain  prom- 
inent building.  This,  of  course,  involved 
the  trouble  and  expense — neither  of  which 
was  any  small  item — of  originating  a  suit- 
able line  of  designs,  reducing  these  to 
practical  working  drawings  and  colored 
sketches,  and  making  a  complete  estimate 
of  costs.  These  were  duly  submitted  to 
the  architect  by  a  personal  representative 
of  the  manufacturer.  After  looking  them 
over  carefully  the  architect  asked  that 
they  be  left  with  him,  in  order  that  he 
might  give  them  a  more  careful  study. 
This  request  was  granted,  rather  under 
protest.  Not  long  after  the  manufacturer 
was  notified  that  the  contract  had  been 
awarded  elsewhere.  Thereupon  the  manu- 
facturer requested  the  immediate  return 
of  his  drawings.  This  was  delayed 
through  one  pretext  or  another  for  some- 
time, until  finally  a  personal  visit  by  the 
representative  was  necessary  in  order  to 
secure  them.  When  the  building  was 
completed  and  the  fixtures  installed  the 
manufacturer  had  the  very  equivocal 
pleasure  of  seeing  the  designs  which  he 
had  submitted  fully  embodied  in  the  fix- 
tures. 

The  working  out  of  the  whole  case  is, 
of  course,  readily  apparent.  It  is  not  im- 
possible that  had  this  been  carried  through 
the  criminal  courts  a  verdict  might  have 
been  secured  against  the  architect,  but  a 
conviction  would  have  been  cold  comfort 
for  the  manufacturer.  As  a  case  of  low 
down  thievery  such  action  is  hard  to  sur- 
pass. The  bandit  who  holds  up  an  ex- 
press train,  and  keeps  the  passengers  at 
bay  while  he  loots  the  mail  sacks  and  ex- 
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press  packages,  commands  a  certain  kind 
of  admiration  for  his  physical  courage; 
but  the  meanness  of  the  sort  of  stealing 
involved  in  the  incident  mentioned  is  not 
relieved  by  a  single  grain  of  either  in- 
genuity or  courage ;  it  is  simply  down- 
right robbery,  and  one  who  will  perpe- 
trate such  a  crime  deserves  no  better 
treatment  from  society  than  is  awarded  to 
the  most  abandoned  sneak  thief. 

Piracy  in  the  fixture  trade  is  further 
complicated  by  the  fact  that  it  takes  place 
to  a  large  extent  among  the'  members  of 
the  fraternity  itself.  According  to  gen- 
eral report  the  manufacturers  are  in  one 
mutual  combine  to  lie  in  wait  for  the  ap- 
pearance of  designs  which  meet  public 
favor,  in  order  that  they  may  make  copies 
and  reap  the  benefits  of  their  competitor's 
efforts.     The  public  cannot  be  expected  to 


know,  or  to  very  seriously  care,  who  is 
the  originator  of  a  design;  the  only  solu- 
tion of  the  problem  lies  in  the  concerted 
action  on  the  part  of  the  manufacturers 
themselves.  It  is  a  common  evil  and  only 
common  action  toward  the  single  end  can 
effect  the  desired  reform.  A  strong  asso- 
ciation of  the  fixture  manufacturing  in- 
terests could  i:educe  the  evil  to  a  mere 
inconsiderable  trifle,  and  could  further- 
more probably  entirely  eliminate  the 
grafting  tendencies  of  architects.  Very 
much  the  same  condition  prevailed  in  the 
glass  ware  industry  a  number  of  years 
ago,  but  by  organization  and  co-operation 
it  has  greatly  mitigated.  The  only  thing 
for  the  fixture  trade  to  do  is  to  get  to- 
gether, and  the  sooner  the  leaders  make 
up  their  minds  to  do  this  the  better  it  will 
be  for  both  manufacturer  and  dealer. 


HAMILTON   COURT,   GLASGOW. 


With  a  constantly  increasing  tendency 
in  this  country  to  dwell  in  flats,  the  archi- 
tecture of  buildings  of  this  nature  be- 
comes of  increasing  importance.  The  in- 
terior court  is  almost  a  necessity  in  such 
construction,  and  the  question  of  its  pure- 
ly decorative  features  becomes  a  matter 
of  proportionate  consequence ;  and  with 
the  question  of  decoration  comes  likewise 
the  question  of  lighting.  The  case  may 
be  considered  as  midway  between  interior 
and  exterior  lighting.  The  illustration 
shows  the  treatment  of  such  a  court  in 
Glasgow,  Scotland.  The  building  itself  is 
known  as  "  Hamilton  Court."  As  the 
photograph  shows,  the  lamp-posts  provide 
for  both  gas  and  electric  lamps.  The  dec- 
orative standards,  in  connection  with  the 
flower  vases  and  handsome  fountain,  form 
an  architectural  embellishment  of  a  high 
degree  of  elegance  and  beauty. 


2o6 


THE   ILLUMINATING    ENGINEER 


Plain  Talks  on  Illuminating  Engineering 

By  E.  L.  Elliott. 


XXI.  Exterior  Lighting:  The  Use  of 
Globes  and  Reflectors.    {Concluded.) 

A  wider  distribution  of  reflected  light 
may  be  obtained  by  continuing  the  reflect- 
ed surface  below  the  level  of  the  radiant, 
as  is  shown  in  Fig.  7.  The  light  reflected 
from  the  lower  portion,  as  at  P,  passes 
under  the  radiant,  and  goes  out  on  the 
other  side  in  direction  O,  assuming  that 
the  reflecting  surface  is  regular,  or  mirror- 
like. Reflectors  of  this  shape  have  come 
largely  into  use  of  late,  and  are  generally 
known  as  "  bowl  reflectors."  Practically, 
they  are  useful  only  when  made  of  pris- 
matic glass,  which  has  a  peculiar  combina- 
tion of  properties :  the  prisms  act  like 
mirrors  upon  a  part  of  the  rays,  reflect- 
ing them  regularly,  and  at  the  same  time 
allow  other  rays  to  pass  through  in  their 
natural  directions.  Such  reflectors  appear 
bright  on  the  outside,  and  are,  therefore, 
available  for  street  lighting.  It  is  evident 
that  an  opaque  reflector  of  this  shape 
would  be  entirely  out  of  the  question  for 
this  purpose,  since  it  would  hide  the 
source  of  light  entirely,  and'  thus  cut  ofiF 
its  use  as  a  beacon,  leaving  only  the  il- 
lumination on  the  pavement  as  a  result ; 
but  a  prismatic  glass  reflector  can  be  seen 
as  far  as  the  bare  radiant  itself,  and  thus 
obviates  this  difficulty.  The  mechanical 
breakage,  however,  comes  in  when  glass 
is  used,  and  this  must  be  carefully  consid- 
ered in  connection  with  the  conditions  of 
the  installation. 

In  the  cases  thus  far  considered  it  is 
only  the  general  distribution  that  has  been 
taken  into  account.     The  problem  of  util- 


izing the  excess  of  light  thrown  out  across 
the  street  is  another  problem  still  more 
difficult  to  solve.  Prismatic  globes  have 
been  made  which  give  a  considerable  ad- 
dition to  the  up-and-down  street  illumina- 
tion. The  distribution  of  such  globes  as 
compared  with  white  enamel  reflectors  is 
given  in  an  article  on  page  120  of  last 
month's  issue. 

Another  solution  of  this  problem  is  to 
use  two  lamps  on  each  post,  each  fitted 
with  a  reflector  so  placed  as  to  throw  the 
light  lengthwise  on  the  street  in  one  di- 
rection. This  may  be  the  ordinary  reflect- 
or fitted  with  an  electric  lamp,  and  placed 
at  the  desired  angle,  or  it  may  be  a  reflect- 
or of  a  shape  such  as  is  used  for  window 
illumination,  with  a  lamp  placed  vertical- 
ly. The  two  forms  are  shown  in  Fig.  8. 
The  perhaps  fatal  objection  to  all  such 
arrangements  is  the  excessive  glare  pro- 
duced. To  face  one  of  these  reflectors  is 
like   facing  a   searchlight,   and   would    al- 
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most  totally  incapacitate  one  from  seeing 
anything  else.  An  effort  somewhat  on 
these  lines  has  been  tried  in  San  Fran- 
cisco, we  understand,  where  the  lamps 
and  reflectors  are  placed  on  the  sides  of 
buildings. 

There  are  a  number  of  modern  light- 
sources  which  offer  the  reverse  problem, 
i.  e.,  instead  of  throwing  a  portion  of  their 
light  up  and  thereby  wasting  it,  they  throw 
the  light  down  within  so  small  an  angle 
as  to  give  an  almost  equally  inefficient  re- 
sult. These  are :  the  direct  current,  open 
arc  lamp,  now  practically  obsolete;  the 
flaming  arc,  the  first  installation  for  street 
lighting  of  which  is  scarcely  two  months 
old;  and  the  inverted  mantle  gas  lamp, 
whose  use  thus  far  in  this  covmtry  is 
purely  experimental,  although  it  is  very 
considerably  used  abroad.  These  sources 
present  the  rather  curious  problem  of  how 
to  get  their  light  up  and  out  at  a  wider 
angle.  Since  there  is  very  little  light 
given  out  above  the  horizontal,  reflection 
is  evidently  of  little  avail,  although  some 
slight  gain  might  be  effected  with  the 
bowl  type  prismatic  reflectors.  The  only 
feasible  solution  of  this  problem  seems  to 
be  the  use  of  prismatic  globes,  acting  by 
refraction.  Very  successful  results  have 
been  obtained  by  this  means  in  connec- 
tion with  the  flaming  arc  lamp,  as  will  be 
seen  by  examining  the  curves  given  in 
Fig.  9.  The  inner  prismatic  globe  used  in 
this  case  is  made  to  serve  the  further  pur- 
pose of  preventing  the  collection  of  ash 


FIG.   8. 


FIG.    9. 

from  the  carbons  upon  the  outer  protect- 
ing globe,  as  well  as  keeping  the  prismatic 
globe  itself  clean.  This  is  accomplished 
through  a  system  of  air  currents,  which 
are  produced  by  the  joint  action  of  the 
globes  and  casing.  Although  we  know  of 
no  actual  cases  in  which  such  globes  have 
been  applied  to  the  inverted  mantle  burn- 
er, there  is  not  the  slightest  reason  why 
equally  successful  results  should  not  be 
obtained.  If  such  burners  come  into  any 
considerable  use  in  this  country  for  street 
lighting,  it  would  be  well  worth  while  to 
seriously  consider  this  method  of  improv- 
ing their  distribution.  There  is  the  same 
objection  to  glass  on  account  of  its  break- 
age as  when  used  for  reflectors,  and  the 
additional  objection  that  globes  which  all 
the  light  must  pass  through  in  order  to 
be  used  for  the  desired  illumination  must 
be  kept  thoroughly  clean,  or  the  absorption 
of  light  will  much  more  than  offset  any 
advantages  of  better  distribution.  The  rule 
may  be  safely  laid  down  that  unless  glass 
globes  can  be  kept  reasonably  clean  their 
use  would  better  be  lirn'ted  to  the  abso- 
lute necessities  of  mechanical  construc- 
tion, and  then  only  to  smooth  blown  glass. 

In  the  case  of  both  the  flaming  arc  and 
the  inverted  mantle  burner  the  use  of  a 
globe  of  some  kind  is  absolutely  essential 
as  a  protection  against  wind  and  weather, 
and  hence  all  advantages  which  may  be 
obtained  by  the  use  of  prisms  on  the  glass 
may  be  easily  utilized. 

The  following  conclusions  may  be  rea- 
sonably drawn  from  the  preceding  dis- 
cussion: With  carbon  and  metallic,  or 
"  luminous,"  arcs,  incandescent  lamps  and 
upright  mantle  gas  lamps,  reflectors  will 
produce  a  perceptible  increase  of  illumi- 
nation on  the  pavement. 

Whether  metal  or  glass  reflectors  are 
used  will  depend  upon   atmospheric   con- 
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ditions.  Where  the  air  is  frequently  or 
continually  smoky  or  dusty,  as  in  the  cen- 
tral portions  of  most  large  cities,  and  in 
all  cities  and  town  where  soft  coal  is  the 
principal  fuel,  metal  reflectors  are  prefer- 
able to  glass.  In  cities  where  hard  coal  is 
used,  and  generally  in  outlying  districts, 
and  in  small  towns,  glass  reflectors  may 
be  used. 

The  best  form  of  metallic  reflector  is  a 
very  shallow  cone,  or  flat  disc,  having  a 
plain  surface  carefully  enameled  with 
opal  glass — so-called  "  porcelain  enamel.'' 


Such  reflectors  must  be  placed  so  as  to 
intercept  at  least  all  the  light  above  the 
horizontal. 

With  the  flaming  arc  and  the  inverted 
gas  lamp  a  much  better  distribution  of  the 
light  can  be  obtained  by  the  use  of  pris- 
matic globes,  which  may  be  made  to  take 
the  place  of  the  plain  glass  globes  that  are 
generally  provided. 

Enameled  metal  reflectors  should  be 
used  in  addition  to  globes  for  protection 
against  weather. 

(the  end.) 


The  Regenerative  Flame  Arc 


By  Isador  Ladoff. 


FIG.     I. — THE    RE(;i;.\ER.\T]VF.    FLAME    ARC. 

In  our  previous  articles  concerning 
mineralized  carbon  electrodes  published 
in  The  Illuminating  Engineer  we 
treated  pencils  containing  light-giving 
salts  within  their  body.  The  salts  were 
either  mixed,  intermingled,  or  conglom- 
erated with  the  mass  of  the  body  of  the 
carbon  electrode  or  forced  into  one  or 
many  channels  or  cores. 

The  great  disadvantage  of  these  min- 
eralized carbon  electrodes  consisted  in 
more  or  less  annoying  formation  of  non- 
conducting or  poorly  conducting  slags  or 
scoria,  and  the  latter  was  due  to  the  low- 
ering  of   the   temperature    of   the   carbon 


arc    Iw    the    vapors    emanating    from    the 
minerals. 

Another  drawback  of  the  mineralized 
carbon  electrodes  was  their  exceedingly 
short  life,  due  to  an  excess  of  air  in  the 


FIG.     2. — distribution     CURVES. 

A A.    B.    REGENERATIVE    FLAME    ARC    D.    C.       5 

AMP.  350  WATTS  1340  H.  C.  P.  OPAL.  OUTER 
GLOBE. 

B ORDINARY    FLAME   ARC   D.    C.       10    AMP.    5OO 

WATTS    1070  H.   C.   P.      OPAL.  OUTER   GLOBE. 

C — OPEN  ARC  D.  C.  9.6  AMP.  480  WATTS  880 
H.    C.    P.       CLEAR    GLOBE. 

D — SERIES  INCLOSED  ARC  D.  C.  6.6  AMP.  480 
WATTS  S40  H.  C.  P.      OPAL.  INNER  GLOBE. 

E — SERIES  INCLOSED  ARC  A.  C.  6.6  AMP.  425 
WATTS  390   H.   C.   P.      OPAL.   INNER   GLOBE. 

F MULTIPLE     INCLOSED     ARC     D.     C.        5     AMP. 

400   WATTS    250    H.   C.    P.       OPAL.    INNER   GLOBE. 
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FIG.     3. — DISTRIBUTION     CURVES. 

G— A.  B.  REGENERATIVE  ARC  D.  C.  7  AMP.  49O 
WATTS  2780  H.  C.  P.      CLEAR  GLOBE. 

H — ORDINARY  FLAME  ARC  D.  C.  10  AMP.  5OO 
WATTS  3150  H.  C.   P.      CLEAR  GLOBE. 

J A.    B.    REGENERATIVE    FLAME    ARC    D.    C.       5 

AMP.     350  WATTS   1690  H.  C.  P.      CLEAR  GLOBE. 

lamps  in  which  they  were  burned.  Vari- 
ous forms  of  dust  collecting  above  the 
arc,  designed  to  condense  the  fumes  in 
which  the  current  of  gases  are  returned 
to  the  globe  at  points  above  the  arc 
(Blondel's  patent),  and  many  devices  re- 
lying for  their  operations  on  a  constant 
current  of  fresh  atmospheric  air  carrying 
the  fumes  upward  through  a  filtering 
medium  (Siemens'  patent)  lead  to  rather 
indifferent  results.  The  globes  of  lamps 
with  mineralized  carbon  electrodes  al- 
ways coated  more  or  less  iiito  settled 
down  condensed  fumes. 

The  regenerative  lamp  takes  care  of 
both  defects — i.  e.,  of  the  defects  of  the 
mineralized  carbon  electrodes  and  of  the 
lamp  in  which  they  are  burned. 

The  arc  is  enclosed  in  a  transparent  or 
translucent  chamber,  so  arranged  with 
suitable  passages  that  the  heat  of  the  arc 
produces  a  strong  draught  through  the 
arc  chamber  and  past  the  arc,  and  a  cor- 
responding down-draught  in  the  passages. 
The  arc  chamber  and  passages  are  so  ar- 
ranged that  the  latter  are  cooler  than  the 
former,  and  so  disposed  that  they  will 
not  materially  obstruct  the  light  from  the 
arc.  The  combination  of  the  chamber 
and  passages  forms  a  circulating  system 


of  hot  gases  within  a  substantially  air- 
tight chamber  of  small  size.  The  en- 
closure is  sufficiently  air-tight  and  suf- 
ficiently small  to  obtain  a  comparatively 
slow  combustion,  and  long  life  from  the 
electrodes.  No  noxious  fumes  are  al- 
lowed to  escape  into  the  surrounding  at- 
mosphere. 

The  transparent  or  translucent  cham- 
ber is  of  cylindrical  form  of  a  small  di- 
ameter. The  chamber  communicates 
above  the  arc  with  one  or  more  tubes  or 
passages  leading  downward  to  a  point  be- 
low the  arc  in  the  arc  chamber.  These 
tubes  or  chambers  are  formed  substantial- 
ly air  tight.  They  allow  free  communi- 
cation, however,  between  the  upper  and 
lower  portions  of  the  arc  enclosure. 

The  temperature  of  the  arc  in  its  en- 
closure creates  a  strong  up-draught  of 
heated  gases,  which  pass  downward 
through  the  down-draught  tubes,  and 
hence  upward  past  the  arc.  The  down- 
draught  tubes,  being  considerably  cooler 
than  the  arc  enclosure,  condense  a  large 
portion  of  the  fumes.  The  remainder  are 
carried  upward  past  and  through  the  arc. 
In  the  arc  the  fumes  turn  again  luminous. 


FIG.  4. 
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FIG.    5. — DISTRIBUTION    CURVES. 
A — .\.  C.    KXCKLLO  50  V.    10  AMP.   ALABASTER  GLOBE,  880   H.    C.    P. 
E— D.    C,    EXCELLO   50  V.    lO   AMP.   ALABASTER   GLOBE,    lO/O    H.    C.    P. 
C — D.    C.    EXCELLO   50  V.    10   AMP.    CLEAR   (ILOBE.   3150   H.   C.   P. 
D — D.    C.   REGENERATIVE   JO  V.    J   AMP.    ALABASTER  GLOBE.   22^0    H.    C.    P. 

E D.    C.    REGENERATIVE.  7O   V.    7    AMP.,    WITH   REFLECTOR  244O   H.   C.   P. 

F — D.    C.   REGENERATIVE   JO  V.   6.6  AMP.   CLEAR  GLOBE,   2875   H.   C.   P. 

G D.    C.    REGENERATIVE    70   V.    J    AMP.    CLEAR    GLOHE,    2/80   H.    C.   P. 

H — ri.    C.    REGENER.VTIVE    /O    V.    J    AMP.,   WITH    REFLECTOR   2980    H.    C.    P. 


__  L. 


FIG.    6. CORED 

CARBON    PEN- 
CIL. 


The     illustration     is     practically     self-ex- 
planatory  (  Fig.  4  ) . 

The  light-giving  electrode  is  the  lower 
positive  one.  It  is  provided  with  six  ribs. 
Without  the  addition  of  light-giving  salts 
the  pencil  has  a  star-like  cross-section. 
The  space  between  the  ribs  is  filled  uj) 
with  a  light  producing  compound  of  cal- 
cium, tungsten  and  fluorine,  the  mass  of 
the  carbon  pencil  remaining  free  from 
any  intentionally  added  chemical,  ^^'hen 
complete  the  electrode   represents   a   hex- 


agonal. It  is  about  6  inches  long  and 
about  3/4  of  an  inch  in  diameter  (Fig.  6). 

The  upper  negative  electrode  is  about 
1 8  inches  long  and  ^  of  an  inch  in  di- 
ameter, composed  of  pure  carbon  and 
supplied  with  one  core  for  the  direct  and 
three  cores  for  the  alternating  current. 

The  arc  is  established  and  maintained 
between  the  two  carbon  electrodes,  and 
consequently  of  a  considerably  higher 
temperature  than  an  arc  between  arc- 
light   electrodes   containing  the   light-giv- 


Blondel's    carbons    show    the    following:  efficiencv  without  sflobe 


Am- 
peres.   Volts. 


4. 
6., 


.35 

..35 
..39 


-Without  globes. 


Diam-      Diam- 

Watts    eter  of     eter  of     Average  11.  C  Watt  per 

con-     positive  negative  lower  CZ^  lower  C^  lower  C3 

sumetl.   inm.m.  inm.m.  in  H.  C.  per  watt.  in  H.  C. 

140               10            7               550  3.93  0.254 

210      11     7     1,400  6.68      0.149 
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S 


1,900 


6.10 


0.164 


^ 

Bxcello.- 

A. 
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C^ 

<; 
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ing  salts  within  their  body.  The  heat  of 
the  arc  regenerative  type  is  sufficiently 
high  to  vaporize  the  light-giving  salts 
contained  in  the  flutings  between  the  ribs 
of  the  carbon.  The  vaporized  fumes  en- 
velop, as  it  were,  the  carbon  arc  with  a 
rich  orange  colored  sphere.  The  result- 
ing light  is  of  a  soft,  warm  color  and 
penetrates  far  in  the  distance. 

The  mineralized  arc  light  carbons  of 
the  brand  Plania  of  Siemens  show  the 
following  hmiinous   efficiency : 

,, — Without  globes. — ^ 

i  ?  1-6  ^'.&a  l-^a  "^pg  %y  ty^ 
2         ^    ^1  t;.-5fl  t^tf-9  a'"p--     as     astii 

4 .36  144  10  7  '250  1.74  0.57.5 

6 3fi  234  10  7  720  3.08  0.324 

8 40  320  11  8  1.100  3.43  0.291 

10 40  ,400  12  9  1,450  3.63  0.275 

12 41  492  13  9  1,900  3.86  0.289 

15 42  630  15  10  2.500  3.97  0.252 

The  ordinary  carbon  arc  efficiency  is : 

A.  Watts.  C.  P. 

6  330  475 

8  440  751 

10  550  1.045 

12  660  1,365 

15  825  1.946 

20  1,100  2,920 


The  final  report  of  the  Committee  to 
consider  specifications  for  street  lighting 
in  1907  (see  p.  588,  annual  report 
to  thirty-first  Convention  of  1908  of  the 
N.  E.  L.  A.)  arrived  at  the  following 
data: 


Fii'st  classification,  Value  X 5.5 

4   amperes   D.   C,   series   luminous  arc    (Ru- 
tile   Pencil). 

Second  classification.   Value  X 4.0 

9.6  amperes  D.  C.     Series  open  arc. 
6.6  amperes  .-V.  C.     Series  inclosed  arc. 

7.5  amperes  A.  C.     Series  inclosed  arc. 

Third  classificafion,  Value  X 3.5 

6.6  amperes  D.  C.     Series  open  arc. 

5.5  amperes  D.  C.     Series  open  are. 

6.6  amperes  A.  C.     Series  open  arc. 

Fourth  classification.  Value  X 3.0 

5.5  amperes  A.  C.     Series  inclosed  arc. 

The  X^X  16  =  C.  p.  of  the  source  of 
light,  the  X  value  for  the  regenerative 
lamp  is  II,  when  the  amperage  is  5  and 
the  voltage  across  the  arc  is  70,  the  lamp 
hung  at  a  height  of  25  feet  above  the 
ground.  In  other  words  the  regenera- 
tive lamp  has  a  value  for  X  double  that 
of  the  luminous  Rutile  (Magnetite) 
lamp. 


Technical  Terms  Illustrated 

FIXTURES — HAMMERED    METAL   FINISH. 
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The  Benefits  of  Better  Street 
Lighting 

To  discourse  upon  the  benefits  of  an 
improvement  of  such  manifest  and  nu- 
merous advantages  as  good  pubhc  Hght- 
ing  may  seem  hke  a  waste  of  words.  A 
good  story,  however,  will  always  bear  re- 
peating, and  the  dissemination  of  knowl- 
edge necessitates  "  line  upon  line  and  pre- 
cept upon  precept."  Heretical  as  it  may 
sound,  a  popular  form  of  government  is 
not  without  its  disadvantages,  chief 
among  which  is  the  fact  that  public  im- 
provements must  await  the  education  of 
the  majority  of  voters  up  to  a  full  reali- 
zation of  the  benefits  to  be  derived.  Sci- 
ence has  progressed  with  such  rapid 
strides  in  the  last  half  century  that  pub- 
lic education  can  barely  keep  pace,  with 
the  result  that  affairs  which  are  managed 
by  public  officials  frequently  lag  behind 
the  best  practice  shown  in  private  enter- 
prises. This  constitutes  one  of  the  most 
valid  objections  to  government  control 
of  functions  which  do  not  clearly  and  dis- 
tinctly belong  to  the  essential  purpose  of 
government. 

A  conspicuous  example  of  private  en- 
terprise outrunning  public  administration 
of  affairs  is  shown  in  the  present  move- 
ment for  better  street  lighting,  which  has 
spread  over  the  entire  country  with 
astonishing  rapidity  during  the  past  year. 
The  majority  of  the  new  installations  are 
due  wholly  or  in  part  to  private  funds ; 
and  it  is  perfectly  safe  to  assume  that  pri- 
vate funds  would  not  be  expended  for 
public  utilities  unless  the  benefits  to  be 
derived  were  unquestionable  and  ade- 
quate. 

A  movement  which  has  become  so  sfen- 


eral  and  attracted  so  much  attention  in  a 
brief  space  of  time  is  well  worth  careful 
study.  A  brief  review  of  the  situation 
from  the  various  viewpoints  may  there- 
fore be  opportune.  We  may  begin  with 
the  more  practical  aspects,  and  consider 
better  street  lighting  first 

AS    A    PROFITABLE    INVESTMENT. 

Generally  speaking,  the  value  of  prop- 
erty on  a  business  street  is  directly  pro- 
portionate to  the  number  of  people  who 
make  use  of  the  street  as  a  thoroughfare. 
A  corner  lot  on  Broadway  is  worth  more 
than  a  lot  in  the  latest  subdivision  on 
Long  Island,  simply  and  solely  because  a 
greater  number  of  people  pass  the  Broad- 
way corner  during  the  day.  It  not  infre- 
quently happens  that  opposite  sides  of  a 
street  on  the  same  block  have  consider- 
ably different  values,  due  to  the  same 
cause.  Anything  which  adds  to  the  traf- 
fic of  a  given  street  must,  therefore,  add 
to  the  value  of  the  abutting  property. 
While  conditions  of  accessibility  to  nec- 
essary utilities,  such  as  railway  stations, 
hotels,  banks,  public  buildings,  etc.,  have 
doubtless  a  preponderating  influence  in 
determining  the  traffic  of  a  street,  it  is 
equally  true  that  no  subsidiary  condition 
has  such  a  vital  effect  as  the  lighting. 
Cincinnati  has  a  long  open  square  in  the 
center  of  its  business  section,  which  nat- 
urally affords  a  prominent  location  for 
business.  It  happens  that  one  side  of  this 
square  has  been  brilliantly  lighted  up, 
mostly  by  private  enterprise.  As  a  result 
nine-tenths  of  the  pedestrians  in  the 
evening  take  that  side  of  the  square,  with 
the  result  that  it  is  far  more  valuable  as 
a  business  location  than  the  opposite  side. 
The  merchants  on  one  of  Newark's  main 
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business  streets  saw  that  the  bulk  of  traf- 
fic failed  to  pass  them  in  the  natural 
course  of  business ;  they  installed  a  bril- 
liant system  of  street  lighting,  and  forth- 
with their  street  became  the  center  of  at- 
traction ;  and  similar  instances  can  be 
cited  in  numerous  other  cities.  It  would, 
of  course,  be  absurd  to  expect  to  create 
a  popular  business  street  out  of  a  thor- 
oughfare lying  far  beyond  the  natural 
limits  of  traffic ;  but  there  is  no  question 
that  any  street  directly  tributary  to  a  bus- 
iness thoroughfare  can  be  fully  doubled 
in  value  by  the  installation  of  spectacu- 
lar lighting. 

In  a  more  general  way,  lighting  the 
entire  business  section  of  a  city  up  to  the 
standards  of  modern  illumination  does 
for  the  city  as  a  whole  what  the  lighting 
of  a  particular  street  does  for  that  sec- 
tion, it  increases  values  by  increasing  the 
traffic,  not  only  from  the  city  itself,  but 
from  the  surrounding  country  and  near- 
by towns.  That  good  light  increases  the 
value  of  residential  streets  by  making 
them  more  desirable  needs  no  argument. 
Good  street  lighting  more  than  any  othe: 
thing  gives  to  a  city  an  air  of  progres- 
siveness  and  prosperity.  "  Nothing  suc- 
ceeds like  success  "' ;  to  appear  prosperous 
is  the  first  step  to  being  prosperous. 

AS    A    MEASURE    OF    PUBLIC    SAFETY. 

Before  the  days  of  systematic  street 
lighting  only  those  ventured  out  at  night 
who  had  urgent  business  or  ample  body- 
guard. City  streets  have  become  safe 
just  to  the  extent  that  they  have  been 
well  lighted.  It  is  true  that  light  alone 
would  be  insufficient  protection,  but  it  is 
equally  true  that  police  alone,  in  any  rea- 
sonable numbers,  cannot  afiford  complete 
protection.  While  this  fact  is  generally 
recognized,  there  is  one  phase  of  the  mat- 
ter on  which  more  public  education  is 
needed.  It  is  the  practice  -n  many  cities^ 
especially  the  smaller,  to  extinguish  a 
considerable  portion  of  the  street  lights 
at  midnight  or  thereabouts,  thus  leaving 
them  without  this  important  protection 
for  half  of  the  night.  To  be  sure,  many 
streets  are  little  frequented  during  this 
period ;  but  a  single  breach  of  public  or- 
der resulting  in  robbery  or  murder  would 
more  than  offset  the  additional  expense 
involved.     A  city  in  these  days  can  cer- 


tainly afford,  and  the  citizens  reasonably 
expect  to  have  the  fullest  possible  degree 
of  protection  every  hour  of  the  day.  The 
midnight  schedule  is  a  piece  of  petty 
economy  entirely  out  of  keeping  with  the 
wealth  and  civilization  of  our  country  at 
the  present  time. 

What  is  called  the  moonlight  schedule 
is  even  a  greater  fallacy,  if  literally  car- 
ried out.  Moonlight  is  far  too  uncertain 
a  quantity  to  be  reckoned  with  in  so  vital 
a  thing  as  street  lighting.  To  consider 
the  phases  of  the  moon  in  a  public  light- 
ing contract  is  as  much  behind  the  times 
as  regulating  the  planting  of  crops  or  the 
prediction  of  the  weather  on  this  basis. 
A  city  should  not  only  be  lighted  up  ade- 
quately in  every  part,  but  should  be  kept 
lighted  up  during  the  entire  part  of  the 
twenty-four  hours  when  sunlight  is  not 
available. 

AS    A    SANITARY    MEASURE. 

It  would  doubtless  be  stretching  the 
argument  to  claim  that  better  street  light- 
ing would  directly  add  to  the  healthful- 
ness  of  the  street.  The  power  of  sugges- 
tion in  influencing  action,  however,  is  no 
mere  fancy ;  there  is  no  denying  the  fact 
that  one  improvement  suggests  another. 
Asphalt  pavement  has  produced  clean 
streets,  not  merely  because  it  is  easier  in 
itself  to  clean  than  cobblestones,  but  be- 
cause of  its  much  more  elegant  appear- 
ance; it  shows  more  strikingly  the  offens- 
iveness  of  filth  and  neglect.  The  same  rea- 
soning applies  with  greater  force  to  the 
lighting  of  a  street.  Not  only  will  well 
lighted  streets  be  kept  cleaner,  as  a  matter 
of  mere  inclination,  but  will  be  less  lit- 
tered and  abused.  There  is  extremely  little 
wanton  destruction  or  injury  to  property 
of  any  kind.  Such  cases  arise  mostly 
from  thoughtlessness  or  association,  and 
not  only  will  good  street  lighting  be  an 
incentive  to  keeping  the  streets  clean  and 
sanitary,  but  will  further  react  upon  the 
residents  themselves  with  a  wholesome 
influence  to  cleanliness. 

AS    AN    INCENTIVE   TO    CIVIC   PRIDE. 

It  has  been  truly  said  that  in  popular 
government,  abuses  are  the  penalty  of 
neglect  on  the  part  of  the  governed.  Civic 
pride  is  the  surest  step  toward  better 
municipal   government.     Anything  which 
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adds  to  the  general  attractiveness  of  the 
city  excites  interest  in  its  affairs,  and  fos- 
ters public  spirit  and  civic  pride.  Every 
citizen  should  be  able  to  "  point  with 
pride  "  to  his  own  city ;  but  how  shall  he 
do  this  when  he  sees  such  a  woeful  defi- 
ciency as  poor  public  lighting?  He  may 
not  be  able  to  pass  upon  the  relative 
merits  of  its  public  library,  or  the  archi- 
tecture of  its  public  buildings,  but  public 
lighting  is  a  thing  of  so  conspicuous  and 
evident  a  nature  that  there  is  no  escap- 
ing the  odium  of  an  unfavorable  com- 
parison. 

Of  all  things,  then,  let  us  have  our 
cities  well  lighted.  Light  up  and  keep 
lighted  up. 

Progress  of  the  Magnetite  Lamp 

We  predicted  two  years  ago  that  the 
Magnetite,  or  Luminous,  Arc  Lamp  was 
in  line  to  succeed  the  enclosed  carbon  arc 
for  street  lighting  purposes.  The  charac- 
teristics of  this  new  form  of  arc  so  pecu- 
liarly adapted  to  street  illumination  that 
the  prophecy  of  its  ultimate  success  re- 
quired no  great  amount  of  prophetic 
vision.  A  far  greater  efficiency  in  light 
production,  longer  life  of  the  electrodes 
and  a  better  distribution  of  the  rays  con- 
stitute a  '-^jtalogue  of  virtues  which  give 
no  room  for  doubt  as  to  its  future  career. 
Reports  have  been  coming  in  from  time 
to  time  of  installations  of  a  somewhat  ex- 
perimental character  in  the  smaller  cities ; 
and  these  have  been  gradually  increasing 
in  size  and  importance.  So  far  as  reports 
go  these  installations  have  given  full  sat- 
isfaction. 

It  is  interesting  to  note  that  the  Mag- 
netite lamp  offers  a  practical  means  of 
literally  fulfilling  the  requirements  of 
contracts  calling  for  "  2000  candle-power 
arc  lamps,"  and  furthermore  of  supplying 
a  lamp  of  this  power  with  a  less  consump- 
tion of  current  than  the  carbon  arcs 
which  have  been  in  use  for  the  purpose. 
The  latest  and  largest  installation  of  this 
type  of  lamp  is  that  recently  contracted 
for  between  the  city  of  Boston  and  the 
Edison  Electric  Illuminating  Company,  of 
that  city,  im^olving  the  use  of  3000  lamps. 
■  A  small  installation  is  also  being  tried 
out  in  New  York. 

While   improvements   will   be   made   in 


the  lamp,  both  in  regard  to  mechanism 
and  electrodes,  the  magnetite  arc  may 
now  be  considered  as  having  passed  the 
experimental  stage,  and  may  consequent- 
ly be  expected  to  replace  carbon  arcs  at 
about  the  same  rate  that  the  enclosed  arc 
replaced  the  open  arc.  While  the  tung- 
sten lamp  will  unquestionably  be  largely 
used  for  street  lighting,  and  the  flaming 
arc  also  to  a  considerable  extent,  it  is 
probable  that  the  number  of  magnetite 
arcs  will  ultimately  at  least  equal  the 
number  of  carbon  arcs  now  in  use.  Flam- 
ing arcs  and  tungsten  lamps  will  repre- 
sent additional  street  lighting,  for  there 
is  an  enormous  field  in  this  country  await- 
ing development.  From  past  history  it 
would  seem  that  lighting  companies  may 
count  upon  a  complete  revolution  in  lamps 
at  ten  year  intervals,  and  hence  may 
rightfully  charge  10  per  cent,  a  year  on 
any  given  installation  for  depreciation. 

New  Uses  for  Outdoor  Lighting 

]\Iodern  light-sources  have  turned  night 
into  day  for  almost  every  purpose  of  la- 
bor or  recreation.  Construction  work  of 
all  kinds  is  now  carried  on  where  desir- 
able quite  as  rapidly  by  night  as  by  day. 
The  electric  light  and  acetylene  gas  have 
made  this  possible  and  practical.  The 
electric  street  railway  and  electric  street 
lighting  have  given  rise  to  a  new  amuse- 
ment institution  which  can  now  be  found 
in  almost  all  cities  and  towns  of  any  size 
— the  recreation  park.  The  institution,  of 
course,  is.  the  direct  result  of  the  street 
car  company's  fondness  for  gathering 
coins ;  every  traction  company  is  a  con- 
firmed numismatist.  But  as  the  street  car 
is  a  thoroughly  useful  and  convenient 
thing,  as  is  shown  by  the  impatience  of 
the  people  when  it  is  blocked  for  even  a 
half  hour,  so  the  summer  recreation  park 
is  a  decided  addition  to  the  attractions  of 
a  city.  In  the  nature  of  things  it  is  lo- 
cated in  the  suburbs,  and  in  some  spot 
as  much  favored  by  natural  beauty  as  can 
be  found.  Reaching  it  necessitates  a  ride 
of  greater  or  less  distance  through  coun- 
try or  outlying  districts,  and  the  park  it- 
self, with  its  brilliant  and  fantastic  light- 
ing, and  various  mechanical  pleasures 
which  are  so  dear  to  the  heart  of  the 
American  cityite,  combine  to  afford  that 
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relaxation  and  exhilaration  of  mind  and 
body  which  highly  contribute  to  health 
and  happiness. 

Justice  Brewer,  of  the  United  States 
Supreme  Court,  has  declared  that  "  golf 
is  not  a  game,  but  a  disease."  If  golf  is 
a  disease,  baseball  is  contagious  and  well- 
nigh  universally  distemper.  The  present 
season  will  see  at  least  two  or  three  ball 
grounds  equipped  for  night  games  by 
means  of  artificial  illumination  with  elec- 
tric arc  lamps.  Chicago,  Cincinnati  and 
Pittsburg  are  all  to  try  it  out.  There  can 
be  little  doubt  of  its  success ;  for  there  is 
no  practical  reason  why  a  ground  should 
not  be  so  brilliantly  illuminated  as  not 
only  to  make  the  game  possible  in  the 
highest  state  of  the  art,  but  to  make  it 
thoroughly  visible  to  and  enjoyable  by  the 
spectators  as  well.  When  this  practice 
becomes  general,  as  it  undoubtedly  will, 
the  office  boy  will  be  spared  the  grief  of 
so  frequently  attending  his  grandmother's 
funeral  during  the  summer,  and  the  busi- 
ness man,  who  is  far  too  busy  to  receive 
an  advertising  solicitor,  will  not  find  it 
necessary  to  make  so  many  trips  to  the 
neighboring  city,  nor  have  so  many  di- 
rectors' meetings  to  attend. 

But  after  all  baseball  is  as  tame  as  a 
game  of  croquet  compared  with  the  stren- 
uous sport  of  selling  suburban  real  estate 
in  a  Western  town.  The  inducements  of- 
fered to  make  a  "  home  run  "  are  so  many 
and  varied  that  if  one  does  not  fan  him- 
self out  in  the  wild  attempt  to  hit  the 
right  lot,  he  is  fully  entitled  to  score.  At 
least  one  Western  city  intends  to  compete 
with  night  baseball  by  the  real  estate 
game.  The  lots  are  to  be  lighted  up  at 
night,  not  only  so  that  prospective  pur- 
chasers may  find  their  way  thither,  but  to 
such  a  degree  that  the  lots  may  be  fully 
inspected,  and  will  present  a  spectacle 
worth  twice  the  price  of  admission 
whether  they  buy  or  not. 

And  so  the  uses  of  artificial  illumina- 
tion continue  to  expand. 

The  Flaming  Arc  Lamp  for   Street 
Lighting 

After  being  before  the  public  three 
years  in  private  installations  for  spectacu- 
lar and  commercial  purposes,  the  flaming- 
arc  lamo  has  made  a  definite  beginning  in 


its  career  as  a  light-source  for  street  and 
park  illumination.  Newark,  N.  J.,  has 
the  honor  of  being  the  first  to  put  up  a 
street  installation  of  flaming  arcs.  This 
installation  has  since  been  tripled  in  ex- 
tent. Boston  has  come  in  with  a  small 
installation  put  up  for  demonstration  pur- 
poses in  Copley  Square,  its  pet  small  park. 
As  noted  elsewhere  in  this  issue,  the  main 
body  of  electric  street  lighting  will  be  by 
magnetite  arcs.  That  the  flaming  arc, 
however,  has  an  undoubted  place  in  pub- 
lic lighting  is  beyond  question,  and  one  of 
these  places  is  evidently  the  lighting  of 
small  parks  and  open  squares.  Some  ob- 
jections have  been  heard  to  the  yellow 
color  of  their  light,  but,  so  far  as  we 
know,  this  criticism  has  never  come  from 
the  citizens.  As  a  matter  of  fact,  the 
color  harmonizes  exactly  with  incandes- 
cent lamps,  which  is  an  advantage  in  loca- 
tions where  there  are  numerous  electric 
signs  and  lighted  windows.  No  matter 
what  the  peculiar  excellences  or  faults  of 
any  particular  light-source,  there  is  room 
for  all. 

The  New  Home  of   the   Illuminat- 
ing Engineeer 

On  June  i  The  Illuminating  Engi- 
neer will  move  to  its  new  and  permanent 
home  at  36  West  Thirty-ninth  Street. 
The  property  at  this  location,  consisting 
of  a  typical  four-story  and  basement 
,brown-stone  mansion,  has  been  purchased 
by  the  Illuminating  Engineering  Publish- 
ing Company,  and  will  be  redecorated  and 
used  in  its  present  condition  for  the  pub- 
lication offices  of  the  magazine.  It  is 
the  intention  ultimately  to  erect  a  sub- 
stantial modern  office  building  on  the  site. 

The  location  was  selected  largely  from 
the  fact  that  it  is  directly  opposite  the 
United  Engineering  Societies'  Building, 
w^hich  is  the  nerve  centre  of  all  the  tech- 
nical societies  of  national  scope.  Besides 
this,  the  location  has  the  advantages  of 
being  midway  between  the  two  great 
railway  terminals  now  nearing  comple- 
tion ;  but  two  blocks  from  the  new  public 
library,  which  will  be  opened  some  time 
within  the  present  year;  and  within  easy 
walking  distance  of  the  majority  of  the 
best  hotels,  theatres  and  retail  stores,  and 
but  a  half  block  from  Fifth  Avenue. 
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Notes  and  Comments 


The  Latest  Use  of  "  Wireless  "  Electricity 

Omaha  Electrical  Show  Illuminated 

BY  Electric  Lamps  Supplied  with 

Wireless  Current. 

The  first  practical  use  of  electricity  was 
in  the  telegraph ;  and  there  are  those  still 
living  who  can  remember  the  time  when 
the  first  experimental  line  was  erected. 
There  are  but  two  uses  of  electricity  at 
the  present  time :  to  produce  chemical 
action  and  to  transmit  power.  The  first 
telegraph  line,  with  its  supply  of  current 
from  primary  batteries,  was  merely  an  ap- 
paratus for  transmitting  small  amounts  of 
power ;  and  the  largest  central  station  at 
the  present  time  simply  accomplishes  the 
same  thing  on  a  larger  scale. 

The  discovery  of  the  means  of  trans- 
mitting power  by  electrical  waves  with- 
out the  use  of  any  solid  conductor  was 
likewise  first  utilized  for  the  transmission 
of  messages.  The  only  thing  that  remains 
in  order  to  perform  all  the  functions 
which  are  possible  with  electricity,  with- 
out the  aid  of  wires  or  solid  conductors, 
is  to  increase  the  energy  of  the  electric 
waves  at  the  generating  point  and  re- 
ceive it  at  the  desired  location.  Between 
sending  wireless  messages  by  means  of 
the  most  delicate  instruments  and  in 
transmitting  the  power  of  Niagara  for 
lighting  a  city  or  operating  its  railway 
system  is  simply  a  question  of  degree 
and  not  of  kind. 

According  to  press  reports  a  very  de- 
cided step  toward  such  an  end  has  been 
taken  in  a  successful  demonstration  re- 
cently carried  out  at  the  Electrical  Show 
in  Omaha,  Neb.  It  is  stated  that  4000 
incandescent  lamps  were  lighted  for  a 
period  of  four  hours  by  electric  current 
transmitted  five  miles  without  the  use  of 
any  solid  conductor,  or,  according  to  the 
popular  expression,  by  "  wireless."  This 
remarkable  achievement  is  said  to  be  due 
to  the  discoveries  of  Dr.  Frederick  Mil- 
lener,  the  wireless  expert  of  the  Union 
Pacific  Railway.  This  may  be  only  a 
newspaper  stor}^,  but  there  is  no  reason 
to  doubt  that  such  results  will  be  accom- 
plished sooner  or  later. 


Uncle  Sam  Gets  in  Line  in  the   Movement 
for  Better  Street  Lighting 

Will  Spend  $25,000  to  Light  Up  the 
Streets  Around  the  Chicago 
Post-Office. 
Chicago  has  one  of  the  finest  post-office 
buildings  in  the  United  States — probably 
the  very  finest  outside  of  the  Department 
building  in  Washington.  It  also  has  the 
distinction  of  being  the  first  large  federal 
building  to  have  its  interior  lighting  laid 
out  by  a  practical  illuminating  engineer. 
As  a  result  of  the  application  of  illuminat- 
ing engineering  principles  the  estimated 
cost  of  lighting  was  cut  some  $40,000  a 
year.  According  to  the  Tribune,  the  Gov- 
ernment is  now  to  put  up  an  installation 
of  street  lamps  around  the  block,  which 
will  correspond  to  the  character  of  the 
building.  The  posts  are  to  be  of  bronze, 
and  be  equipped  with  arc  lamps. 

Atlantic  City's  New  Lamp-Posts    Got 
Twisted 

Bracket  L.\mps  Were  Turned  Parallel 
with  the  Street  Instead  of  at  Right 
Angles,  According  to  the  Archi- 
tect's Specifications. 

Atlantic  City's  new  lighting  installa- 
tion has  been  planned  with  much  care,  and 
is  one  of  the  best  of  its  kind  in  the  coun- 
try. The  corner  lamp  posts  are  much 
higher  than  the  ordinary  pole,  and  sup- 
port an  arc  lamp  on  top  and  two  lanterns 
containing  clusters  of  incandescents  on 
brackets  near  the  bottom.  It  is  plainly 
shown  in  the  illustration  in  another  part 
of  this  issue.  It  seems  that  in  assembling 
these  poles  the  lanterns  were  placed  so  as 
to  be  in  line  with  the  street,  whereas  the 
plans  of  the  architects,  Carrere  &  Hast- 
ings, of  New  York,  show  the  lanterns  at 
right  angles  to  the  street,  so  that  one 
would  light  the  sidewalk  while  the  other 
lights  the  street,  and  thus  give  the  appear- 
ance of  a  double  row  of  lights.  This  mis- 
take will  be  corrected. 

It  has  also  been  proposed  to  suspend  the 
arc  lamp  at  the  top  at  the  end  of  a  pro- 
jecting arm  instead  of  at  the  top  of  the 
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pole  as  at  present,  but  this  suggestion  is 
opposed  by  the  Business  League.  All  of 
which  goes  to  show  the  extent  of  interest 
taken  by  the  citizens  in  a  really  good 
lighting  installation. 

St.   Louis  is  Testing  Luminous  Arc  Lamps 

The  Downtown  Lighting  Association 

Will  Try  Fifty  of  Two  Different 

Makes  for  Thirty  Nights. 

The  agitation  by  the  above  named  civic 
association  in  St.  Louis  for  better  street 
lighting  in  the  business  section  has  been 
previously  noted  in  these  columns.  The 
results  of  their  labors  will  soon  be  made 
permanent  in  the  shape  of  an  installation 
of  2,000  arc  lamps  of  the  luminous  or 
magnetite  type.  A  trial  installation  of 
fifty  lamps  of  two  different  makes  was  put 
up  at  the  expense  of  the  Union  Electric 
Light  &  Power  Company,  at  the  request 
of  the  association  after  an  investigation 
by  expert  engineers  and  an  inspection  of 
similar  installations  in  Eastern  cities. 

Wants  Better  School  Lighting 

^Dr.  Westover^  of  Brooklyn,   Says  Too 
Many  Pupils  Are  Wearing  Glasses. 

New  York  City  has  been  giving  con- 
siderable attention  in  recent  years  to  the 
eyes  of  the  public  school  pupils,  with  the 
result  that  it  has  been  discovered  that  an 
astonishingly  large  number  of  pupils  have 
defective  eyesight.  The  question  of  the 
cause  and  prevention  of  this  serious 
trouble  has  been  receiving  considerable 
attention  in  consequence.  It  has  been 
suggested  that  all  the  school  text-books 
be  printed  on  unglazed  paper,  and  that 
half-tone  engravings  and  small  type  be 
excluded.  The  possibility  that  the  light- 
ing of  the  schoolrooms  has  something  to 
do  with  defective  eyes  seems  to  have  at 
last  been  thought  of.  Dr.  Raymond  West- 
over,  chairman  of  the  Committee  on 
Health  of  the  Ridgewood  Board  of  Trade, 
Brooklyn,  asserts,  according  to  the  New 
York  Herald,  that  there  are  25  per  cent, 
more  school  children  wearing  glasses  in 
that  section  than  in  any  other  part  of  the 
city,  and  that  investigation  by  his  com- 
mittee indicates  that  the  cause  is  in  the 
lighting    system    of    the    public    schools. 


Definite  conclusions  have  not  yet  been 
reached,  but  a  formal  report  will  be  made 
at  a  later  date. 

Buffalo  Continues  to  Show  Signs  of  Awaken- 
ing 

Business  Men  on  the  East  Side  Are 

Prodding  Councils  to  Give  Them 

Better  Light. 

Buffalonians  who  go  out  o'  nights  have 

heretofore  been  obliged  to  walk  mostly  by 

faith,  but,  as  mentioned  in  our  last  issue, 

there  are  signs  of  better  things  to  come. 

The  business  men  on  the  East  Side  of  its 

principal  thoroughfare  are  now  using  their 

collective  efforts  to  have  their  particular 

section  of  the  business  district  adequately 

illuminated.      The    situation    is    thus    set 

forth  in  the  Times : 

Taxpayers  and  business  men  are  united 
in  their  requests  for  better  lighting  facilities 
and  intend  to  make  a  strong  stand  for  the 
improvement.  The  several  busy  streets  that 
the  merchants  desire  to  have  better  lighted 
are  among  the  most  important  on  the  East 
Side  and  many  large  business  establishments 
are  located  on  them.  The  streets  are  so  dark 
at  night  that  several  of  the  largest  establish- 
ments have  placed  electric  lights  in  front  of 
their  stores  at  their  own   expense. 

In  replacing  the  old  electric  lights  there 
are  more  streets  to  be  considered  than  Main 
Street.  It  seems  unreasonable  that  the  busi- 
ness streets  should  be  no  better  lighted  than 
the   residence   streets. 

"  Hoosiers  "  Get  the  Lighting  Fever 

Indiana    Capital    to    Have    a    "  Great 
White  Way." 

The  prospects  for  better  street  lighting 
in  Indiana  are  thus  set  forth  in  the  Munic- 
ipal Journal  and  Engineer: 

After  working  on  the  matter  for  two 
months,  Ma3'or  Charles  Bookwalter  has 
practicall}'  completed  plans  for  making  sev- 
eral streets  in  the  downtown  district  a 
"  Great  White  Waj^"  The  plan  adopted  is 
patterned  after  the  scheme  used  in  Fifteenth 
Street,  Denver,  which  the  MaVor  recentlj- 
inspected.  All  the  street  car  poles  in  the 
chosen  streets  are  to  be  removed  and  their 
places  taken  by  extra  heavy  poles  inclined 
four  inches  toward  the  property  line.  Each 
pole  will  be  fitted  with  an  ornamental  iron 
bracket  about  two-thirds  of  the  way  up,  and 
from   this    will   be    suspended    an    arc    light. 
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There  will  be  ten  arc  lights  to  the  block. 
Enclosed  arc  lights  will  be  used.  An  arm- 
ored cable  will  be  laid  under  the  pavement 
close  to  the  curb  and  the  wires  will  be  led  to 
the  poles  through  the  gutter.  The  new  lights 
will  cost  $74  a  year.  The  Indianapolis  Trac- 
tion and  Terminal  Company  will  stand  part 
of  the  expense. 

Here  and  There  in  the  Lighting  Field 

Miscellaneous   Items   of   Interest. 

Toronto  citizens  will  have  to  possess 
their  souls  in  patience  until  191 1  before 
they  can  light  up  their  homes  with  munic- 
ipal electricity.  Mr.  Aitken,  the  head  of 
the  municipal  electric  department,  how- 
ever, says  that  he  is  "  really  going  to 
light  up  the  streets,  not  merely  put  a  little 
light  on  each  block  giving  a  little  spot  of 
illumination  under  the  lamp  and  leaving 
all  the  space  between  in  darkness."  The 
Star  has  been  doing  some  figuring  on  the 
saving  that  will  be  effected  to  the  average 
householder.  In  two  cases  it  figures  a 
saving  for  the  year  of  fifty-two  and  fifty- 
four  cents  respectively;  but  this  cheerful 
conclusion  is  rather  spoiled  by  finding  in 
the  third  case  that  the  householder  would 
have  to  pay  ninety-two  cents  more  to  the 
city  than  he  is  now  paying  to  the  private 
company.  In  general,  then,  it  seems  that 
the  chances  are  two  to  one  that  the  or- 
dinary householder  will  save  fifty  cents 
a  year  on  his  electric  lighting  bill  with 
municipal  electricity. 

The  Los  Angeles  Examiner  is  responsi- 
ble for  the  following: 

The  King  Realty  Company,  Pacific  Elec- 
tric Building,  has  inaugurated  an  innovation 
by  arranging  to  show  lots  at  night,  begin- 
ning to-night,  in  Southwest  Heiglits.  the 
property  which  it  has  placed  upon  the  mar- 
ket and  which  is  attracting  much  attention. 

More  than  1000  flambeau  torches  will  be 
used  to  illuminate  the  property,  and  besides 
serving  a  very  practical  purpose,  will  be 
spectacular. 

Two-thirds  of  the  people  of  Los  Angeles, 
it  is  estimated,  are  busy  in  the  day  and  can- 
not go  out  to  see  this  property,  and  it  is 
for  their  benefit  that  the  illumination  has 
been  arranged,  and  will  be  continued  night- 
ly. 

Robert  J-  McCuen,  Superintendent  of 
Lamps  and  Lighting  of  Baltimore,  is  de- 
cidedly a  live  wire.     He  has  been  bracing 


up  the  public  lighting  of  his  city  in  all 
sorts  of  ways,  incidentally  making  very 
considerable  savings  to  the  city,  besides 
improving  the  quality  of  the  illumination. 
He  has  now  sprung  a  plan  for  a  mu- 
nicipal lighting  plant.  He  has  been  figur- 
ing the  proposition  over  and  will  present 
his  conclusions  to  the  City  Council. 

Competition  is  the  life  of  business,  as 
is  shown  by  the  competition  of  the  busi- 
ness men  of  the  different  sections  of  New- 
ark, N.  J.,  to  produce  the  best  and  most 
attractive  installation  of  spectacular  light- 
ing. Market  street,  which  is  one  of  the 
principal  business  thoroughfares,  has  a 
new  installation  nearly  ready  to  go  into 
commission,  and  the  business  men  intend 
to  celebrate  the  event  in  a  proper  manner. 
Score  another  for  better  street  lighting. 

District  Commissioner  Macfarland  and 
Electrical  Engineer  Allen,  of  Washington, 
have  concluded  to  use  the  very  small 
appropriation  made  by  Congress  to  in- 
crease the  number  of  arc  lights  on  a  por- 
tion of  Fourteenth  and  Fifteenth  streets. 
This  will  show  what  can  be  done  toward 
improving  the  illumination  by  increasing 
the  number  of  arcs  on  business  streets. 

Peoria,  111.,  has  a  Grand  View  Drive- 
way, which  it  wants  to  light  up  in  an  up- 
to-date  manner.  The  Park  Board,  believ- 
ing that  the  bid  of  the  local  central  sta- 
tion for  supplying  current  is  high,  is  con- 
templating putting  in  a  private  plant  just 
for  this  particular  installation.  It  will  be 
well  to  think  twice  about  this  before  going 
into  the  scheme. 

The  Potsdam,  X.  Y.,  Recorder  of  May 
12  contains  an  article  on  "  Illuminated 
Signs."  which  treats  of  the  subject  of 
street  lighting  from  the  time  of  Ninevah 
and  Babylon  to  present  conditions  in 
Potsdam.  The  article  contains  the  chief 
arguments  in  favor  of  better  lighting  of 
both  streets  and  stores,  and  shows  that  the 
Recorder  is  a  strictly  progressive  and 
wide-awake  journal. 

Americus.  Ga.,  is  to  have  a  municipal 
lighting  plant  adequate  to  supply  300  arc 
lamps.  Bids  were  advertised  for  and  are 
to  be  in  by  the  twenty-sixth  of  this  month. 

The  movement  to  establish  a  municipal 
lighting  plant  in  Orange,  N.  J.,  appears  to 
be  making  substantial  progress. 
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From  Our  Baltimore  Corre- 
spondent 

Occasionally  we  are  brought  face  to 
face  with  facts  that  show  the  enormous 
strides  that  have  been  made  in  the  light- 
ing industry  of  this  country.  An  illus- 
tration of  the  methods,  scope  and  cost  of 
lighting  the  city  of  Baltimore  eighty-four 
years  ago  has  been  brought  to  light  by 
the  Superintendent  of  Lamps  and  Light- 
ing, Robert  McCuen,  in  the  form  of  a 
small  paper  volume,  being  a  report  on  mu- 
nicipal matters  for  the  year  1825.  It 
shows  that  the  Police  Department  and  the 
Street  Lighting  were  under  one  and  the 
same  head,  and  that  the  total  cost  of 
lighting  and  policing  the  city  for  the  year 
1825  amounted  to  $23,920.  The  streets 
were  then  illuminated  by  oil  lamps — as 
this  was  before  the  gas  lamp  and  the 
electric  arc  were  in  existence.  It  was 
part  of  the  duty  of  the  police  in  those  days 
to  light  the  lamps  and  keep  them  in  con- 
dition. 

The  cost  of  lighting  for  the  year  1908 
was  $346,500,  quite  an  increase  over  the 
modest  $24,000  appropriated  at  that  time. 

An  ordinance  has  been  introduced  pro- 
viding for  the  inspection  and  regulation 
of  electric  meters  by  the  city.  The  pur- 
pose of  the  bill  is  similar  to  that  now 
applying  to  gas  meters,  with  the  excep- 
tion that  it  provides  for  the  examination 
of  all  meters  before  their  installation,  for 
which  a  charge  of  ten  cents  each  will  be 
imposed  on  the  electric  company.  There 
has  been  for  some  time  a  public  demand 
for  electric  meter  inspection,  but  the  city 
was  without  authority  to  afford  the  relief 
demanded.  It  will  be  a  source  of  satis- 
faction and  protection  to  both  the  con- 
sumer and  the  electric  company. 

The   new   Graetzen   gas   lamps   ordered 


by  the  Superintendent  of  Lighting  have 
arrived,  and  are  now  being  put  up.  Fifty 
of  the  lamps  will  be  single  burner,  giving 
140  c.  p  at  a  consumption,  the  manufac- 
turers claim,  of  3^  cu.  ft.  per  hour,  and 
fifty  of  the  double  type,  with  a  c.  p.  of 
256  at  6  cu.  ft.  per  hour.  If  the  photome- 
ter tests  to  be  made  by  the  department 
verify  the  statements  of  the  manufactur- 
ers, these  lamps  will  be  the  means  of 
greatly  decreasing  the  cost  of  gas  light- 
ing, as  the  present  gas  lamp  used  by  the 
city  gives  60  c.  p.  at  a  consumption  of  3 
cu.  ft.  per  hour.  A  test  has  also  been 
made  in  the  laboratory  of  the  Superin- 
tendent of  the  house  burner  type  of  Graet- 
zen lamp,  as  follows : 

No.  35,  small  size,  with  enclosing  opal 
shade,  gave  31.25  c.  p.  on  a  consumption 
of  21/2  cu.  ft.  per  hour.  Without  the  opal 
shade  the  same  lamp  gave  43.75  c.  p.  hori- 
zontal. The  larger  size  with  opal  shade 
gave  100  and  98  c.  p.  respectively  on  a 
consumption  of  4.60  cu.  ft.  per  hour; 
without  shade  125  and  122.50  c.  p.  respec- 
tively on  a  consumption  of  4.60  cu.  ft. 
per  hour;  without  shade  125  and  122.50 
c.  p.  respectively  at  same  consumption 
with  a  pressure  of  2.10  in. 

The  plaza  in  front  of  Baltimore's  new 
court  house  has  been  illuminated  with 
two  arc  lamps  of  the  inverted  type,  sup- 
ported by  concrete  columns  of  ornamen- 
tal design.  Much  criticism  has  been 
heard  at  the  lack  of  harmony  between 
these  concrete  posts  and  the  marble 
columns  gracing  the  entrance  of  this 
handsome  building;  marble  would  have 
been  more  in  keeping  with  the  dignity  of 
a  building  erected  at  a  cost  of  over  three 
million  dollars.  However,  if  the  lamps 
prove  satisfactory,  a  number  will  be  in- 
stalled in  the  vicinity  of  the  public  build- 
ings. Sydney  C.  Blumenthal. 
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Getting  the  Franchise 


Ey  CiUido  D.   Janes. 


Bill  Basco  was  so  blue  and  out  of  sorts 
that  his  face  looked  like  a  lot  of  Rousseau 
curves.  He  had  been  turned  down  twice ; 
once  by  the  board  of  aldermen  of  Eubanks, 
and  once  by  his  girl's  father. 

"  No,"  remarked  the  alderman  sternly. 
"  you  can't  establish  a  central  station 
here  to  light  up  the  city.  Kerosene  lamps 
are  good  enough  for  us.'' 

"  Xo,"  said  R.  B.  Partridge,  "you  can- 
not have  my  daughter  until  you  install  a 
lighting  plant  in  Eul^anks.  Vou  nuist 
first  get  the  franchise." 

"  I  won't  give  either  up.''  he  said  aloud 
to  himself  as  he  sat  in  his  room  at  the 
hotel  an  hour  after  receiving  the  ulti- 
matum. "  I  will  cither  get  both  or  hang 
myself  to  a  chain  fixture.  T  will  either 
lay  out  an  installation  or  lia\c  the  under- 
taker lay  me  out."  He  then  put  on  his 
hat  and  coat  and  strolled  over  to  ^Marjorie 
Partridge's  house,  where  he  had  a  date 
with  her  that  evening.  It  was  on  Unit 
■street,  so  he  did  not  have  far  to  go. 

"  Hello,  Billie,"  cried  the  girl,  answer- 
ing the  bell,  "  come  in.  I  heard  what 
father  told  you,  and  I  inferred  from  that 
that  the  aldermen  gave  you  knock-out 
drops,  too.  Don't  feel  irritated.  I  have 
a  scheme.  If  it  does  not  work  we  will 
elope." 

"  What's  your  plan  ?'' 

"  This."  and  they  sat  down  after  turn- 
ing up  the  light.  "  In  five  minutes  we  will 
go  out  into  the  park,  and  after  finding  a 
good  dark  place,  we  will  hide  until  we 
hear   some   one   comine,   after   which   we 


will  spoon  in  an  audible  manner.  I  mean 
make  believe,  of  course." 

"Is  that  all?  Worse  and  more  of  it. 
Pretend  to  spoon  and  not  do  it,  and  feel 
all  the  time  that  you  are  a  failure, — a 
l)urnt-out  fuse, — an  incandescent  without 
any  vacuum?  No,  I  feel  too  out  of  sorts 
for  that.  If  you  don't  object  I  guess  I 
will  go  and  '  Smith  and  Wesson  '  myself." 

"  All  right.  I  will  accompany  you  to 
be  your  second.  No,  honest  though,  the 
scheme  I  have  in  mind  is  bound  to  work. 
T  conunanded  you  to  obey." 

■■  \'ery  well  then,  I  will  do  as  you  say. 
1   want  to  humor  voit  in  this  last  time  we 
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will  ever  be  together.  Hang  those  alder- 
men." 

"  Yes." 

The  girl  then  hastily  retreated  while 
Bill  put  on  his  hat  and  coat,  and  by  the 
time  he  had  arranged  his  gloves  she  was 
ready.  Out  of  the  house  they  sauntered, 
thence  down  Unit  street,  thence  into  the 
park. 

"  Quick,"  whispered  Marjorie  as  she 
looked  behind  and  observed  a  figure  com- 
ing up,  "  let's  hide  and  get  busy  on  this 
spoon  business  at  once." 

Obeying,  though  reluctantly.  Bill  fol- 
lowed the  graceful  figure  as  it  darted  in 
and  out  among  the  trees,  etc.,  and  soon 
found  himself  standing  beside  her  twenty 
feet  from  the  cement  walk.  "  Let's  start 
in,"  she  said. 

Meanwhile  old  man  Gunther  was  jog- 
ging along  at  his  usual  pace.  He  passed 
by  the  two,  heard  something,  paused,  and 
said,  "  goodness,"  and  other  words  of  a 
similar  character  and  import.  "  This  is 
something  that  light  ought  to  expose.  I 
will  have  the  aldermen  put  a  kerosene 
lamp  in  this  park."  This  he  said  as  he 
rapidly  walked  away. 

"  I  catch  your  point  now,"  whispered 
Bill,  indulging  in  some  real  spooning. 
"  You  are  creating  public  sentiment 
against  darkness." 

"  That's  it,  goosie ;  but,  sh-h-h,  here 
comes  our  minister.  This  will  be  the 
opportunity  of  our  lives.  Begin."  (Bogus 
kiss.) 

"  What's  that?  "  ejaculated  Rev.  Brinks. 
"  Ah,  I  see.  'Tis  the  darkness  parading 
in  Satan's  clothes.  Whoever  it  may  be 
doing  that,"  he  added,  "  should  think  of 
the  consequences.  Desist !  desist !  de- 
sist !  " 

"  Kiss  me  again,  darling,"  said  Bill  in  a 
disguised  tone  of  voice  and  ignoring  the 
importunities  of  the  sky  pilot;  "kiss  me 
again." 

This  put  the  worthy  gentleman  to  flight, 
and  soon  the  two  diplomats  were  astonish- 
ing and  shocking  other  folks  in  the  muni- 
cipality, among  whom  was  no  other  than 
R.  B.  Partridge  himself.  They  then 
thought  they  had  accomplished  the  object 
in  view,  and  retraced  their  steps  to  the 
house. 

Hardly   had   they  gotten   seated   in   the 


library  when  R.  B.  stalked  in.  He  was 
quite  out  of  breath,  sore,  and  full  of  fight. 

"  Say,"  he  began,  without  going  through 
the  formal  ceremony  of  saying  "  good 
evening,"  "  I  want  you  to  erect  an  elec- 
tric lighting  plant  here  in  the  city.  While 
I  was  coming  home  just  a  few  moments 
ago  I  heard  something  that  I  won't  dare 
mention..  And,  sir,  I  am  going  to  have 
that  park  lighted  up  with  arc  lights  or 
move  out  of  the  city.  I  am  not  going  to 
have  my  daughter  contaminated  by  such 
occurrences.  Why,  I  would  not  have  had 
her  hear  those  outrageous  sounds  for  my 
whole  fortune." 

"  You  are  very  kind,  sir,  very  kind." 

"  It  ain't  for  you  I  am  doing  it," 
snapped  back  the  old  man,  "  it's  for  Mar- 
jorie. You  say  you  have  financed  the 
scheme.  Well,  if  you  lack  funds,  call  on 
me.  This  city  can  no  longer  remain  in  the 
kerosene  age.  I  am  going  to  circulate  a 
petition  to-morrow  for  your  plant." 

With  this  he  wheeled  about  and  walked 
out  of  the  room. 

"  Darling,"  cried  Bill,  grasping  Mar- 
jorie and  embracing  her,  "you  are  the 
forty  candle-power  tungsten  light  that 
lumens  my  heart.  Without  you  I  would 
look  just  like  a  half-a-foot-candle.  You 
are  the  two  hundred  and  twenty  volts 
that  keep  me  going." 

"  Don't  do  that  now,"  remarked  Mar- 
jorie, not  protesting  at  all  though.  "  Wait 
until  we  get  the  central  station  installed. 
But  wasn't  that  a  funny  way  for  father 
to  give  his  consent?  And  didn't  we  fool 
him?     Hee  haw." 

"  Well,  I  should  say  yes.  But  I  must 
go  now.  It  is  late.  Gee,  I  am  the  happi- 
est guy  in  Eubanks.  And  why  shouldn't 
I  be  when  I  have  in  you  a  regular  Bis- 
marck and  Gladstone  and  Root  combined. 
Hurrah  !     Good  night." 

"  Good  night." 

Bill  didn't  sleep  a  wink  that  night.  No, 
he  burned  all  the  electricity  he  could  lay 
his  hands  on,  and  turned  the  watt-hours 
into  work.  By  morning  he  had  a  rough 
plant  of  an  installation  fixed  up,  and  a 
draft  of  a  sort  of  ordinance  which  per- 
mitted the  poles  to  be  erected  and  wires 
to  be  stretched. 

Before  he  had  finished  his  breakfast  and 
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W  K    HAVE    DECIDF.D    TO    LET    YOU    BUILD   A    LIGHT    STATION. 


while  he  was  yet  feeding  himself  to  a 
bowl  of  oatmeal,  the  headwaiter  came  up 
to  him  and  said  there  were  three  gentle- 
men in  the  office  that  wished  to  see  him 
at  once.  Leaving  the  said  oatmeal.  Bill 
walked  out  of  the  dining  room  and  went 
to  the  place  indicated.  It  was  Partridge 
and  two  aldermen. 

"  Good  morning,"  said  one  of  the  latter. 
"  We  have  decided  to  let  you  build  a  light 
station  here  after  all.  We  will  give  you 
a  fifty-year  franchise.  Mr.  Partridge  has 
already  explained  why  we  are  doing  this. 
And  he  was  not  the  only  one  that  heard 
it.  Every  one  has,  from  myself  to  Rev. 
Brinks.     When  can  you  begin?" 

"  To-day,  sir,"  was  the  reply.  "  I  will 
telegraph   for   one   of  our   engineers   this 


A.  M.  We  can  light  up  Eubanks  in  three 
months  at  least." 

"  Good,"  remarked  one  alderman. 

'■  Fine,"  said  another. 

Partridge  did  not  commit  himself.  No, 
he  just  remained  calm.  But  when  the 
three  started  to  leave  he  turned,  and,  after 
giving  Bill  a  critical  look,  uttered  a  sort 
of  satisfactory  grunt  and  left. 

Bill  did  not  finish  his  feed.  On  the  con- 
trary, he  strolled  up  to  the  hotel  'phone. 

"  Give  me  356,  please."  (Pause.) 

"Hello,  Marjorie,  is  that  you?  Well, 
I  will  be  down  in  a  moment.  It  is  all 
right.  I  have  the  franchise  cinched. 
Good-by." 

Hanging  up  the  receiver,  he  hurried  out 
of  the  hotel  and  made  a  beeline  for  Unit 
street. 
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The  Thirty-Second  Convention  of  the   National 
Electric  Light  Association 


The  thirty-second  convention  of  the 
National  Electric  Light  Association  will 
convene  at  10  A.  M.  on  Tuesday,  June  i, 
in  the  Auditorium  of  Young's  Million 
Dollar  Pier,  Atlantic  City.  The  program 
for  the  session,  which  will  continue  until 
Friday,  the  4th,  is  an  interesting  docu- 
ment in  itself,  forming  an  epitome  of  the 
•extensive  scope  and  the  enormous  prog- 
ress of  the  electrical  industries.  The  sub- 
jects treated  in  the  numerous  papers  em- 
brace a  great  variety  of  subjects,  from  the 
most  technical  discussion  of  the  various 
phases  of  the  science  of  electrical  engi- 
neering to  such  strictly  commercial  top- 
ics as  bookkeeping  and  accounting.  The 
plan  inaugurated  last  year  of  collecting 
the  opinions  of  a  large  number  of  experts 
on  various  subjects  and  presenting  them 
imder  the  editorship  of  a  representative 
specialist  is  followed  in  the  present  pro- 
gram. This  system  met  with  great  suc- 
cess a  year  ago,  and  will  undoubtedly  be 
equally  commendable  this  year. 

From  a  small  gathering  of  men  chiefly 
bent  upon  relaxation  and  diversion,  with 
a  few  incidental  discussions  on  matters 
pertaining  to  their  common  trade,  the  N. 
E.  L.  A.  Convention  has  come  to  be  a 
national  gathering  of  men  of  varied  and 
conspicuous  talents,  of  both  technical  and 
commercial  training,  and  devoted  almost 
exckisively  to  the  serious  business  of  ad- 
vancing the  cause  of  applied  electricity. 

Each  succeeding  convention  claims  to 
be  the  most  successful  thus  far  produced, 
and  with  perfect  truth.     Electrical  indus- 


tries are  growing  at  an  enormous  rate, 
and  the  association  which  represents  them 
should  grow,  and  is  growing,  proportion- 
ately. 

1909  Programme. 
TUESDAY,   10  A.  M. 
First  Session. 

I — President's  Address. 
2 — Announcements. 

3 — Report  of   Committee  on  Uniform   Ac- 
counting— H.  M.  Edwards,  chairman. 
4 — Report  of   Committee  on   Progress — T. 

C.  Martin. 
S — Private  Policy — Paul  Liipke. 
6 — Report  of  Question  Box  Committee. 
7 — Report    of    Committee    on    State    and 
Company    Branches — R.     M.     Searle, 
chairman. 

TUESDAY,  8.30  P.  M. 

Second  Session. 

I — Opening  Address. 

2 — Street  and  Park  Lighting — J.  W. 
Cowles. 

3 — Methods  of  Manufacture  of  Incan- 
descent Lamps,  Carbon,  Metallized, 
Tantalum  and  Tungsten,  Showing  by 
Samples  Various  Processes — S.  E. 
Doane. 

4 — Illustrated  Lecture  :  Quality  of  Light — 
Paul  Bauder. 

WEDNESDAY,  10  A.  M. 

Third  Session — Manufacturers'  Day. 

I — Advanced  Information  Regarding  De- 
velopments in  Storage  Batteries — 
Joseph  Appleton. 

2 — The  Regenerative  Flame  Lamp — A.  J. 
Mitchell. 

3 — Tile  Present  Status  of  the  Arc  Lamp 
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for  Street  and  Interior  Illumination 
— N.  R.  Birge. 

4 — Recent  Types  of  Arc  Lamps  and  Their 
Operation — C.  E.  Stephens. 

5 — Report  of  Committee  on  Aleters — G.  R. 
Green. 

6 — Future  Requirements  of  Central  Sta- 
tion Companies — P.  Torchio. 

7 — Some  Recent  Developments  in  Elec- 
trical Apparatus — E.  W.  Allen. 

8 — Distributing  Transformers  as  of  Inter- 
est to  Central  Stations — E.  G.  Reed. 

WEDNESDAY,  8.30  P.  AI. 

Fourth  Session — Executive. 

I — Report  of  Treasurer — John  F.  Gilchrist. 

2 — Report  of  Committee  on  Public  Policy 
— Samuel  Insull.  chairman.' 

3 — Report  of  Lamp  Committee — W.  W. 
Freeman,  chairman. 

4 — Report  of  Insurance  Expert — \Vm.  H. 
Blood,  Jr. 

5 — Appointment  of  X'ominating  Commit- 
tee. 

THURSDAY.  10  A.  M. 

Technical  Session  No.  i. 

I — Report  of  Committee  on  Gas  Engines 
— J.  B.  Klumpp. 

2 — Some  Features  of  Condenser  and  Cool- 
ing Touer  Desig)i  and  Operation — 
M.  R.  Bump. 

3 — The  Use  of  Reactance  Coils  in  Gener- 
ating Stations — P.  Junkersfeld. 

4 — Unique  Features  in  Pozver  Plant  De- 
sign— G.  L.  Knight. 

5 — Efficiency  of  Motor  Generators  and 
Synchronous  Converters  —  F.  M. 
Farmer. 

6 — Transformers — W.  A.  Layman. 

7 — Lozv-Pressure  Steam  Turbines — C.  H. 
Smoot. 

THURSDAY,  2.30  P.  M. 
Technical  Session  No.  2. 

I — Report  of  Committee  on  Grounding 
Secondaries — W.  H.  Blood,  Jr.,  chair- 
man. 

2 — Report  of  Committee  on  Protection 
from  Lightning  and  Other  Static  Dis- 
turbances— B.  E.  Morrow,  chairman. 

3 — Report  of  Committee  on  Overhead  Line 
Construction — Paul  Spencer,  chair- 
man. 

4 — Recent  Developments  in  Secondary  Dis- 
tribution Work — W.  K.  Vanderpoel. 

5 — Requirements  and  Specifications  for 
Extra  High  Potential  Transmission 
Lines — Arthur  S.  Ives. 

6 — Performance  Specifications  and  Ratings 
— W.  L.  Waters. 

7 — Central  Stations  in  Towns  of  Less  Than 
4000  Population — J.   S.  Knowlson. 


Commercial  Programme. 
THURSDAY,  A.  M. 
First  Session. 

Methods  of  Introducing  Tungsten  Lamps 
and  Their  Effect  on  Central  Station 
Income — W.  H.  Atkins,  editor. 

Practical  Illuminating  Engineering  in  Con- 
nection zvith  a  Commercial  Depart- 
ment— G.  A.  Sawin,  editor. 

Intensive  Methods  of  Business  Develop- 
ment— John  C.  Parker. 

Can  a  Display  Room  Be  Conducted  Upon 
a  Profitable  Basis F — Frank  B.  Rae,  Jr., 
editor. 

Advantages  to  Be  Derived  from  Uniform 
Commercial    Department    Forms    and 
Methods — C.  N.  Stannard,  editor. 
THURSDAY,  P.  M. 
Second  Session. 

Compilation     of     Load     Factors — E.     W. 
Lloyd,  editor. 
This  paper  to  bring  out  the  proper  inter- 
pretation of  the  term  "  Load  Factor." 

Electric  Pozver — H.  J.  Gille,  editor. 

The  Advantage  of  Group  or  Individual 
Drive  in  Certain  Installations — C.  A. 
Graves,  editor. 

Nezv  York  High-Pressure  Fire  System — 
Arthur  Williams. 

Relation  of  Electric  Vehicles  to  Central 
Stations — J.  T.  Hutchings,  editor. 

Adoption  of  Electrical  Heat  for  Industrial 
Purposes — Charles  J.  Russell,  editor. 

FRIDAY,  A.  M, 
Third  Session. 

Electricity     for     N^ational     Adz'crtising — 
George  Williams. 
Possibilities  in  Standardizing  Bill-Board 

Lighting. 
Illustrated. 
Council  of  Progress. 
Executive  Session. 

FRIDAY,  P.  M. 
Fourth  Session. 
Isolated  Plants — R.  S.  Orr,  editor. 
Lighting. 
Power. 

Arguments  Successfully  Used. 
Experience  of  Various  Companies. 
Central  Station  Operation  of  Steam  Plants 
in    Connection    zvith    Central    Station 
Service — S.  Morgan  Bushnell,  editor. 
Novel  Methods   of   Advertising   in   Small 

Tozvns — Alex  J.  Campbell,  editor. 
The  Development  of  Revenue  from  Exist- 
ing Customers — ^T.  I.  Jones,  editor. 
Electricity  for  Domestic  Purposes — M.  E. 
Turner,  editor. 
Installation. 
Domestic  Appliances. 
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Effect    of    Various    Conditions    of    Main- 
tenance on  the  EMciency  of  Illumina- 
tion— A.  L.  Eustice,  editor. 
Unfinished  Business. 

Accounting  Programme. 

THURSDAY,   A.   M.  AND  P.   M.  AXD 

FRIDAY,  A.  ^I. 

Depreciation — G.  E.  Claflin. 
Payrolls — W.  E.  Freeman. 
Cost  Accounting — H.  R.  Kern. 
Supplies — J.  L.   Bailey. 
Branch  OiKces — E.  J.  AUegaert. 
Customer's  Accounts — L.  M.   Wallace. 


The  Passing  of  the  Kerosene  Lamp 

The  statistical  department  of  the  Stand- 
ard Oil  Company  is  an  organization  which 
keeps  close  watch  over  what  is  going  on 
in  the  lighting  field,  with  especial  relation 
to  the  growth  or  decline  of  the  consump- 
tion of  illmninating  oil.  For  a  number  of 
years  it  has  recognized  from  a  study  of 
these  carefully  gathered  statistics  that 
every  day  sees  a  decline  in  the  consump- 
tion of  illuminating  oil  in  zones  in  which 
gas  and  electric  lighting  industries  are 
increasing. 

At  its  great  refining  plants  at  Whitman, 
Ind.,  in  the  Chicago  district,  this  corpora- 
tion makes  one-fourth  of  the  illuminating 
oil  consumed  in  North  America.  The 
time  was  when  demands  upon  that  plant 
for  illuminating  oil  kept  production  be- 
hind demands ;  but  of  late,  owing  to  the 
tremendous  development  of  the  gas  and 
electric  lighting  industries  in  this  zone 
the  consumption  of  oil  is  steadily  decreas- 
ing. Until  a  few  years  ago  many  more 
homes  in  the  Chicago  district  were  illu- 
minated with  kerosene  than  with  gas  or 
electricity,  but  since  1890  the  consumption 
of  kerosene  has  been  reduced  one-half. 

The  staggering  figures  of  the  growth  of 
the  electric  and  gas  lighting  industries  in 
eight-  Western  States  within  five  years, 
and  the  consequent  reduction  in  the  con- 
sumption of  kerosene,  so  aroused  the 
Standard  Oil  Company  that  in  1906  they 
doubled  their  selling  forces  in  the  Orient, 
and  went  to  large  expense  in  popularizing 
American  kerosene  lamps  in  the  richer 
parts  of  China.  Mr.  Joseph  I.  C.  Clark, 
chief  of  the  publicity  department  of  the 
company,  speaking  to  a  reporter  for  The 


Illuminating  Engineer  concerning  the 
remarkable  trade  in  China  for  fine  Ameri- 
can hanging  and  table  lamps,  said  :  "  Look 
at  this  brass  table  lamp  on  my  desk. 
Within  a  year  an  Ohio  lamp  and  fixture 
making  concern  with  whom  we  deal  sold 
us  upward  of  one  million  lamps  of  that 
pattern,  all  of  which  we  distributed  in 
China.  Our  people  have  so  worked  in 
China  and  several  other  countries  as  to 
build  up  a  great  business  for  very  fine 
American  lamps  and  fixtures.  China  has 
millions  of  rich  families  who  can  gratify 
their  tastes  for  anything  they  want. 

"  One  of  our  agents  sent  home  an  ac- 
count of  a  rich  old  official  who  has  his 
palace  set  with  scores  of  American  hang- 
ing and  table  lamps  of  the  finest  patterns 
procurable.  He  has  inspired  a  spirit  of 
emulation  among  his  rich  neighbors  that 
is  helpful  to  American  makers  of  fine 
lamps.  We  hear  from  a  number  of  our 
agents  in  China  that  the  increase  in  the 
electric  lighting  industry  in  a  number  of 
cities  of  that  empire  is  notable.  A  num- 
ber of  Chinese,  trained  in  the  arts  of 
pushing  business  by  the  electric  lighting 
companies  of  our  Pacific  Coast,  have  gone 
back  to  China  and  are  pushing  trade  so  as 
to  make  enlarging  markets  for  American 
made  electric  fixtures  and  supplies.  This 
trade,  like  the  demands  for  American 
kerosene  lamps  in  China,  is  in  its  in- 
fancy." 

Visual  Memory 

If  we  swing  a  lighted  stick  in  a  circle  and 
swing  it  fast  enough,  we  will  see  a  circle  of 
fire,  but  why  this  is  so  cannot  be  understood. 
The  light  coming  from  the  moving  flame  is 
focussed  on  the  retina  and  for  some  reason 
the  impression  thereby  caused  persists  for  a 
fraction  of  a  second,  and  by  that  time  the 
circling  light  has  made  a  complete  revolution. 
That  the  impression  on  the  retina  must  cease 
the  moment  the  light  is  not  focussed  on  it 
seems  quite  clear,  so  that  perhaps  the  ex- 
planation of  the  phenomenon  is  one  of  mem- 
ory. In  the  retina  there  are  a  million  or  so 
of  nerve  fibers,  all  of  these  taken  together 
making  up  the  optic  nerve,  but  all  these  fibers 
have  other  ends  somewhere  in  the  brain,  and 
it  must  be  that  the  impressions  brought  to 
the  brain  by  these  fibers  endure  for  a  very 
short  time,  just  as  a  piece  of  metal  keeps 
hot  after  it  has  been  taken  out  of  the  fire. — 
From   the   Optical  Journal,  .Nczv   Yori-\ 
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Selling   Fixtures  on  the  Installment 
Plan 

Within  the  zone  of  this  city — 1 8  miles 
from  the  City  Hall — the  population  is  al- 
most 5,000,000.     Seventy-five  per  cent,  of 
the  growth  in  the  construction  of  dwell- 
ings within  this  zone  since  1904  is  to  the 
credit     of     the     boroughs     of     Brooklyn, 
Queens,    the    Bronx   and    Richmond.      In 
Brooklyn  Borough  alone  within  five  years 
85,000    detached   houses    have    been    built 
and  are  owned  by  persons  of  small  means. 
The     average     sum     expended     by     each 
houseowner    for    gas    or    electric    fixtures 
for  houses  of  this  class  is  $200.     In  parts 
of  the  boroughs  of  the  Bronx  and  Brook- 
lyn a  great  deal  of  building  is  going  on  in 
the  form  of  detached  houses  for  well-to- 
do  Polish  and  Russian  Jews,   representa- 
tive of  a  very  large  class  in  the  zone  of 
New  York,  who  have  struggled  hard   in 
order  to  lay  by  enough  money  to  enable 
them   to   live   in   a   detached   house,   as   a 
happy   relief   from    the    disagreeable    fea- 
tures of  life  in  an  apartment  house.   These 
owners  of  detached  houses  are  liberal  in 
spending  money  for  fixtures  for  their  par- 
lors,   sitting   and   dining   rooms,    and    the 
best  bed  chambers.     The  florid  designs  of 
Oriental    schools    are   preferred   by    these 
people.     There  are  in  town  a  number  of 
clever    young    Polish    and    Russian    Jew 
artists,  educated  in  the  best  schools  of  de- 
sign  in  Russia   and   Poland,   who.   for   so 
much  per  design,  furnish  to  a  number  of 
local  fixture  makers  designs  expressive  of 
their    national    schools    of    art.      This    is 
strictly  true  of  Russia,  which  has  devel- 
oped in  all  lines  of  metal  working  national 
forms  which  are  as  truly  Russian  as  her 
poetry,  music  and  architecture. 

The  inability  of  some  of  our  long-estab- 
lished fixture  makers  to  grasp  the  im- 
portance of  the  tremendous  growth  in 
numbers  and  riches  of  our  vast  population 
of  Jews  from  Russia  and  Poland  is  re- 
sponsible for  the  springing  up  in  this  city, 
and  at  a  number  of  places  in  New  Jersey, 
of  fixture  factories  which  are  carried  on 
almost  wholly  for  account  of  this  trade. 
Fixture  makers  who  do  not  know  the  ex- 


tent of  this  trade  in  Orientalized  designs 
among    the    well-to-do,    art-loving    Jews 
are   surprised   to   learn   for   about   a  "year 
the  larger  installment  houses  in  the  fur- 
niture line  have  become  sellers  of  gas  and 
electric   fixtures,    which    are    installed    by 
their    own    fitters.      In    speaking    of    this 
trade  the  buyer  for  the  largest  installment 
furniture  house  in  the  country  said  to  a 
reporter    for    The   Illuminating    Engi- 
neer :     "  We  put  in  fixtures  by  way  of  a 
feeler   about  two  years   ago.     In   the  be- 
ginning we  sold  none  other  than  reading 
iamps   with  big  shades.     Then  we  added 
dining     room     fixtures     with     widespread 
malachite  glass  effects  and  broad  filigree 
brass   insetments.     We   supposed   that  we 
should  sell  those  goods  to  none  but  Jew- 
ish patrons.     The  Jews  are  a  genial  peo- 
ple,   who    like    to    gather    about    a    well 
spread  and  lighted  dining  table.     No  other 
race  reads  so  much  at  home.     We  found 
that  our  idea  of  lighting  up  a  show  win- 
dow  filled   with   library  and  dining  room 
fixtures     in    our    New     York,     Brooklyn, 
Bronx,  Jersey  City  and  Newark  stores  not 
only    brought    in    lots    of   new    customers 
among  progressive  Jews,   but  from  other 
sources.     So  we  added  other  kinds  of  fix- 
tures, and  now  keep  a  large  staff  of  men 
at  work  hanging  fixtures  for  a  hundred 
miles  around.     \Ve  sell  a  great  many  fix- 
tures to  people   living  in  hired   flats   and 
houses,  who  like  the  idea  of  owning  fix- 
tures which  are  of  higher  types  of  design 
and   of   better   finish    than    landlords    will 
furnish.      All    the    Western    and    Eastern 
cities  are  awakening  to  the  fact  that  there 
is  a  good  business  to  be  had  in  selling  fix- 
tures on  the  installment  plan.     The  time 
was  when  the  selling  of  furniture  on  the 
installment   plan    was    sneered    at   by    the 
old-fashioned  furniture  trade.     To-day  the 
installment  houses  are  new  in  the  fixture 
business.     But  mark  me,  in  two  or  three 
years  our  house  will  be  selling  as  many 
fixtures    by     retail    as    any    two    of    the 
biggest   fixture   makers   in   town   are  sell- 
ing   at    retail    under    present    conditions. 
Since  January   i   our  several   stores  have 
bought  gas  and  electric  fixtures  and  sup- 
plies   to    the    amount    of    $67,000    at    net 
cash   prices." 
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A   New    and    Efficient    Device   for 

Using  Tungsten  Lamps  in 

Show  Window  Lighting 

The  use  of  the  tungsten  lamp  for  show 
window  lighting  has  two  highly  impor- 
tant advantages — its  high  efficiency  and 
the  whiter  quality  of  its  light.  In  order 
to  use  it  to  the  best  advantage,  however, 
necessitates  special  construction  in  reflect- 
ors. This  is  due  to  the  fact  that  the  lamp 
gives  its  best  service  only  when  used  in 
the  pendant  vertical  position.  Economy 
of  space  also  is  generally  an  item  of  im- 
portance in  the  placing  of  show  window 
lamps.  A  new  form  of  reflector,  designed 
to  meet  all  these  requirements,  is  shown 
in  the  accompanying  illustrations.  It  is 
of  metal  and  silvered  glass  construction, 
and  so  designed  that  while  the  lamp  itself 
hangs  in  the  vertical  position,  the  position 


KLEMM       TUNGSTOITTERS. 


and  reflector  can  be  so  adjusted  as  to 
throw  the  light  in  the  desired  direction, 
and  to  screen  the  light  from  the  directions 
in  which  it  is  desirable  to  have  the  source 
hidden.  The  reflector  is  produced  in  units 
as  shown,  or  in  continuous  sections  of  any 
desired  length.  It  is  manufactured  by 
Klemm  &  Co.,  Philadelphia,  and  is  given 
the  trade  name  "  Window  Tungstoliter." 
The  material  and  construction  are  first 
class,  like  all  other  apparatus  of  this  well 
known  house,  and  the  device  is  practical 
and  substantial.  It  is  made  to  be  used 
with  40,  60  and  100- watt  tungsten  lamps. 

Demonstration  of  Flaming  Arc  for 
Public  Lighting 

As  announced  elsewhere  in  this  issue, 
the  Edison  Electric  Illuminating  Com- 
pany, of  Boston,  has  been  awarded  the 
contract  for  electric  street  lighting  for 
the  next  five  years,  the  luminous,  or  mag- 
netite, arc  being  substituted  for  the  en- 
closed arcs  now  in  use.  Much  interest  is 
centered  about  this  contract  by  reason  of 
the  keen  competition  between  the  gas  and 
electric  companies  for  the  contract.  The 
Edison  Company  believes  in  not  only  do- 
ing its  best,  but  in  telling  the  public  about 
it.  The  following  announcement  appeared 
in  a  quarter-page  advertisement  in  the 
Boston  papers  recently : 

A    Demonstration    of    the    Lighting    in 
Copley  Square. 

To-night  at  7.45  and  at  8.15,  by  permission 
of  the  city  authorities,  the  Edison  Company 
has  arranged  to  make  a  comparison  between 
the  Gilbert  arc  lamps,  which  have  lighted 
Copley  square  for  a  number  of  years,  and 
the  General  Electric  flaming  arc  lamps  just 
installed.  The  square  is  now  lighted  by  three 
large  flaming  arc  lamps,  costing  $468  per 
year.    These  lamps  replace  seven  Gilbert  arc 
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lamps,  whicli  have  cost  $828  per  year.  At 
7.45  p.m.  and  again  at  8.15  p.m.  the  flaming 
arc  lamps  will  be  turned  out  for  Ave  minutes 
and  the  old  Gilbert  lamps  lighted,  so  that  the 
public  may  compare  them.  Heretofore  the 
plaza  in  Berlin,  facing  the  Brandenburger 
Gate,  which  is  equipped  with  electric  flaming 
arc  lamps,  has  been  considered  the  best 
lighted  square  in  the  world.  It  is  celebrated 
throughout  Europe.  Copley  square  is  now 
lighted  at  a  greatly  reduced  cost,  yet  it  has 
more  than  twice  as  much  light  as  when  the 
Gilbert  lamps  were  used.  It  is  now  better 
lighted  than  is  Brandenburger  square  in  Ber- 
lin, and  Boston's  own  Copley  square  is  now 
the  best  lighted  square  in  the  world. 
The  Edison  Electric  Illumin.\tin(; 

CoMP.\NY    OF    BnsTDX. 

The  above  illustration,  taken  from  a 
night  photograph,  gives  a  very  adequate 
idea  of  both  the  evenness  and  intensity  of 
illumination  produced  by  this  installation. 
The  comparative  height  of  the  lamp-posts 
may  also  be  judged  by  a  comparison  with 
the  buildings.  An  idea  of  the  comparative 
light  flux  of  the  flaming  arc  and  the  en- 
closed arc  may  also  be  obtained  from  the 
illustration.  On  this  point  it  should  be  re- 
membered that  the  enclosed  arcs  used  in 


Boston  are  the  larger  size  direct  current 
lamps,  which  give  the  highest  light  flux 
of  any  form  of  enclosed  arc. 

The  contract  for  th^  lamp-posts  for  this 
experimental  installation  of  flaming  arcs, 
as  well  as  for  the  3000  magnetite  arcs  that 
are  to  be  placed  throughout  the  city  has 
been  awarded  to  the  Lundin  Electric  and 
Machine  Company,  of  Boston. 

Announcements 

Phillip  Semmer  Company,  manufactur- 
ers of  glass  Mosaics,  have  moved  to  their 
new  plant  and  exhibition  room,  located 
at  401-5  Penn  Avenue,  Pittsburgh.  This 
company,  besides  producing  art  glass  win- 
dows, manufactures  for  the  trade  an  ex- 
tensive line  of  art  glass  shades  and  domes 
which  are  distinguished  by  a  special  cop- 
per setting,  which  finds  much  favor  wath 
the  trade,  which  demands  a  high  grade 
article,  in  place  of  the  ordinary  unguar- 
anteed, cemented  w-are  commonly  fur- 
nished. 

Mr.  W.  A.  Purcell  has  been  appointed 
San  Francisco  agent  for  I.  P.  Frink, 
manufacturer  of  reflectors,   Xew  York. 
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Proceedings 
of 

Xeclmical  Societies 


The    Illuminating    Engineering 
Society 

MAY  MEETINGS. 
Nezv  York  Section. 

Art  in  Public  Lighting,  by  E.  Leaven- 
worth ElHott. 

An  illustrated  lecture  given  in  connec- 
tion with  the  City  Planning  and  Munici- 
pal Arts  Exposition,  at  the  Twenty-second 
Regiment  Armory.  Treated  chiefly  of 
the  design  of  ornamental  street  lighting 
fixtures,  showing  American  and  European 
examples.  In  the  introductory  part  of  his 
lecture  Mr.  Elliott  said: 

The  lighting  of  a  city  can  be  made  attrac- 
tive in  two  different  ways:  by  the  arrange- 
ment and  effect  of  the  lights  themselves,  and 
by  the  elaboration  of  the  mechanical  sup- 
ports of  the  light-sources.  It  is  probable 
that  more  attention  has  been  given  to  these 
two  phases  of  public  lighting  within  the  last 
two  years  than  in  all  the  preceding  period 
of  our  national  existence.  The  installation 
of  decorative  and  spectacular  lighting,  in 
fact,  is  rapidly  becoming — if  it  has  not  al- 
ready become — a  fad  in  America,  and  seem- 
ingly also  throughout  the  civilized  world. 
We  are  accustomed  to  think  that  no  other 
people  do  things  on  quite  so  remarkable  a 
scale  as  we  Americans;  but  so  far  as  pub- 
lic lighting  is  concerned,  we  can  no  longer 
lay  claim  to  this  distinction.  Some  of  the 
European  capitals,  notably  Berlin,  in  mere 
brilliancy  of  illumination,  at  least,  surpass 
anything  that  we  can  show,  even  on  the 
most  glorious  part  of  our  Great  White  Way. 
The  past  three  years  have  seen  revolu- 
tionary improvements  in  all  means  of  pro- 
ducing light.  It  is  a  remarkable  fact  that 
both  in  the  electric  and  gas  fields  improve- 
ments have  been  simultaneous  and  almost 
equally  startling.  In  place  of  the  carbon 
arc,  which  was  the  wonder  of  the  world 
thirty  years  ago,  we  now  have  the  flaming 
and  metalHc  arcs,  which  by  comparison  make 


their  prototypes  look  like  candles.  In  place 
of  the  flickering  yellow  gas  flame  we  have 
the  high-pressure  incandescent  gas  lamp, 
equaling  or  even  exceeding  in  light  power 
the  enormously  powerful  electric  arcs ;  and 
in  place  of  the  familiar  electric  bulb,  we 
have  the  brilliant  and  economical  tungsten 
lamp.  Speaking  in  round  numbers,  the  im- 
provements in  producing  light,  both  by  gas 
and  electricity,  have  reduced  the  cost  to  one- 
third  of  the  previous  rate.  When,  in  ad- 
dition to  this,  we  also  consider  that  the 
cost  of  producing  illuminants — gas  and  elec- 
tricity— and  their  selling  price,  have  been 
cut  in  half  within  the  past  ten  years ;  and 
that  many  of  our  cities  have  doubled  in  pop- 
ulation, and  all  have  increased  in  wealth 
enormously  in  the  same  time,  it  will  be  read- 
ily understood  why  this  demand  for  better 
public  lighting  has  taken  such  quick  and  ef- 
fective hold  upon  the  public. 

Philadelphia  Section. 

Eye  Strains,  by  Dr.  Walter  L.  Pyle. 

A  Short  Review  of  the  Work  Accom- 
plished by,  and  the  Purposes  of,  the  Il- 
luminating Engineering  Society,  by  Presi- 
dent W.  H.  Gartley. 

The  papers  are  not  yet  available  for  re- 
view. 

Boston  Section. 

Physiological  Eflfects  of  Illumination, 
by  Sydney  W.  Ashe. 

The  following  are  excerpts: 

(i).  The  resuk  of  the  investigation  has  so 
far  shown  that  with  lights  differing  in  color 
of  the  same  luminosity,  as  determined  by  the 
Rood  flicker  photometer,  the  diameter  of  the 
pupil  of  the  eye  varies,  being  largest  for  red, 
then  green,  white  being  intermediate. 

(2).  By  comparing  a  green  light,  and  a 
reddish-white  light,  such  as  an  incandescent 
lamp,  in  different  angles  in  the  field  of  vision, 
it  was  noticed  that  the  pupil  contracted  more 
for  green  Hght,  the  difference  between  the 
two  increasing  as  the  angle  increased. 
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I  will  say  for  this  green  light  that  it  was 
not  an  entirely  true  color,  and  that  this  color 
must  be  remeasured ;  but  for  the  red  there 
was  a  decided  difference  in  the  size  of  the 
diameter  of  pupil  for  different  colored  lights 
of  the  same  intensity.  In  other  words,  the 
pupil  does  not  react  as  effectively  to  red 
light  as  for  white  light,  and  will  not  contract 
the  same  amount.  Of  course  the  white 
would  give  us  a  sort  of  average  value.  It 
may  be  noted  that  if  the  diameter  of  the 
pupil  is  different  for  the  same  intensity  of 
light,  the  pupil  will  act  like  a  stop,  or 
diaphragm,  in  a  camera ;  and  if  for  a  given 
intensity  of  light  the  pupil  stops  down  for 
one  more  than  for  the  other,  we  are  going 
to  have  a  greater  sharpness,  and  we  can 
therefore  read  better  with  one  than  with  the 
other.  We  found  that  for  the  same  color 
and  the  same  luminosity  we  could  read  a 
greater  distance  for  the  colors  in  the  lower 
part  of  the  spectrum — blue — than  for  the 
colors  in  the  upper  part — red.  Irrespective 
of  the  intensity  of  light  there  would  be  a 
certain  maximum  reading  distance  beyond 
which  you  could  not  read  a  letter,  no  matter 
how  much  more  it  was  illuminated.  These 
tests  were  carried  on  in  different  ways.  We 
used  the  flicker  photometer  for  measuring 
the  light.  The  lights  were  shielded  from 
view,  and  the  Snellens  chart  was  put  up. 
The  reading  distance  on  a  Snellens  chart  is 
the  distance  for  reading  at  normal  vision. 
Snellens  selected  an  angle  of  5'  as  being  the 
normal  visual  angle.  He  called  this  the  read- 
ing distances  for  each  sized  letter,  as  marked 
on  the  chart.  If  you  can  read  at  twice  the 
distance  indicated,  your  acuity  would  be  two  : 
this  is  what  visual  acuity  means.  Unity 
acuity  is  the  reading  distance  which  subtends 
an  angle  of  5  degrees,  as  previously  noted. 
If  you  wanted  to  compare  another  acuity 
with  unity  acuity  yon  would  simply  divide 
one  into  the  other.  If  you  could  not  read 
the  30-meter  line  on  the  chart  beyond  15 
meters  you  would  have  only  half  acuity. 
Suppose  you  had  a  letter  E  and  it  was  il- 
luminated from  one  side  with  a  i6-c.p.  light 
so  that  you  could  see  the  light;  how  much 
would  the  presence  of  the  light  decrease  j'our 
ability  to  read?  It  would  decrease  it  about 
30  per  cent.  This  is  due,  as  one  can  see,  to 
the  fact  that  light  enters  the  eye  from  the 
i6-c.p.  lamp  and  tends  to  flood  the  retina 
of  the  eye  with  an  excess  of  light-flux. 
This  tends  to  alter  the  sharpness  of  that 
image  focused  upon  the  retina,  so  that  3^ou 
cannot  read  it  at  the  same  distance  you  could 
otherwise. 

The  pupil  contracts  more  for  the  same  in- 
tensity of  light  at  the  same  angle  for  green 


than  it  does  for  red,  as  previously  noted. 
This  may  possibly  explain  why  with  the 
Cooper  Hewitt  tube  you  get  this  apparent 
magnifying  power, — because  for  the  same 
luminosity  the  pupil  will  contract  more,  and 
in  contracting  more  there  is  a  greater  sharp- 
ness. Another  thing,  of  course  you  have  a 
much  greater  diffusion  surface  which  is  apt 
to  cause  the  pupil  to  still  further  contract. 
It  may  be  the  result  of  both  of  these  two 
things.  This  contraction  is  very  readily 
noticeable. 

Chicago  Section. 

Instruction  in  Illuminating  Engineer- 
ing, by  W.  E.  Barrow^s. 

After  a  general  argument  to  show  the 
importance  of  illuminating  engineering, 
and  the  necessity  for  trained  engineers, 
Professor  Barrows  described  the  courses 
being  offered  in  this  branch  of  science  at 
the  Armour  Institute  of  Technology,  Chi- 
cago. In  September,  1907,  a  short  course 
relating  to  the  principles  of  illuminating 
engineering  was  established  at  Armour. 
It  was  given  to  senior  students  and  con- 
sisted of  notes  of  instruction,  principally 
from  technical  magazines,  supplemented 
by  lectures.  This  course  has  been  devel- 
oped and  enlarged,  and  is  now  offered  as 
an  elective  to  juniors  and  seniors  in  elec- 
trical engineering,  and  is  chosen  by  about 
half  of  them.  In  the  development  of  this 
course  considerable  original  work  has 
been  accomplished  in  working  out  con- 
stants for  mathematical  calculations  and 
in  other  directions. 

MARYLAND    STATE   OPTICAL    SO- 
CIETY. 

Waves  of  Sound  and  Light,  by  Justice 
Stahn. 

A  popular  explanation  of  the  theory  of 
light,  using  the  phenomena  of  sound  as 
an  analogy. 

The  Physiology  of  Vision,  bv  B.  W. 
Hazell. 

A  simple  exposition  of  the  theory  of 
lenses,  and  the  construction  and  action  of 
the  eye. 

FRANKLIN  INSTITUTE. 

The  Theory  and  Practice  of  Illumina- 
tion, by  Thomas  W.  Rolph. 

An  exceptionally  clear  and  concise  re- 
view of  the  theory  of  illuminating  engi- 
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American  Items 


NEW   PUBLICATIONS. 
Journal  of  Gas  and  Electric  Fixture 
Trades  and  Allied  Arts_,  and  Illu- 
mination. 

We  noted  the  appearance  of  a  new  trade 
paper  under  the  title  "  Illumination  "  in 
our  last  issue.  It  comes  out  in  its  second 
number  with  the  additional  title  given 
above  and  under  new  management,  being 
published  by  the  Fixture  Trade  Publish- 
ing Company,  324  Dearborn  street,  Chi- 
cago, 111.  John  F.  Byrnes  is  the  editor 
and  general  manager. 

It  is  of  the  regulation  trade  paper  size, 
thirty-six  pages  and  cover,  and  its  sub- 
scription price  one  dollar  a  year.  The 
scope  of  the  paper  is  fairly  well  indicated 
in  its  rather  lengthy  title.  The  general 
make-up  of  the  text,  both  from  the  literary 
and  mechanical  viewpoints,  evinces  a 
definite  purpose  and  policy  on  the  part  of 
the  editor,  as  well  as  a  knowledge  of  the 
technics  of  trade  journalism.  The  issue 
contains  a  number  of  interesting  articles, 
fully  illustrated,  portraits  of  the  authors 
being  generally  given.  The  leading  ar- 
ticles are  as  follows :  Brilliant  House  Il- 
lumination, by  Wesley  A.  Stanger;  The 
Dome  Chandelier  and  Fringe,  by  E.  D. 
Caffrey;  Using  Sun's  Rays  Scientifically, 
by  R.  L.  White ;  Uncle  Sam's  Petroleuin 
Record,  by  Waldon  Fawcett;  Persistence, 
Judgment  and  Salesmanship,  by  J.  E.  Bul- 
lard;  Success  of  Cooper  Hewitt  Lights, 
by  George  C.  Keech. 

The  leading  editorial  takes  for  its  title 
"  Are  You  in  Favor  of  an  Organization 
of  the  Gas  and  Electric  Fixture  Trades  and 
Its  Allied  Interests  ?  "  and  is  a  strong  ap- 
peal for  the  formation  of  such  an  associa- 


tion. The  necessity  for  such  co-operation 
has  been  set  forth  in  The  Illuminating 
Engineer  from  time  to  time,  and  we  con- 
gratulate our  contemporary  on  taking  up 
actively  the  promotion  of  this  very  worthy 
project. 

Besides  the  leading  article  and  editorial, 
there  are  several  pages  of  miscellaneous 
and  trade  news.  Altogether  it  strikes  us 
that  this  is  the  best  first  issue  of  a  trade 
journal  that  we  have  ever  seen,  and  we 
wish  it  most  abtmdant  success. 

Light  and  Illumination,  by  A.  J.  Mar- 
shall ;  Light,  May. 
In  Chapter  Three  under  this  department 
heading  Mr.  Marshall  discusses  "  A  Well 
Defined  Policy  "  and  "  The  Forerunners 
of  the  Arts." 

Commercial  and  Domestic  Lighting^  by 
T.  J.  Rutledge   {Light,  May). 
The  article  is  a  very  timely  appeal  to 
the  gas  interests  to  be  more  vigorous  in 
pushing  the  lighting  end  of  the  industry, 
and  for  better  fixtures,  lamps  and  general 
practice  in  gas  lighting. 
The  Progressive  Motion  of  Light^  by  F. 
W.    Warren;    The    Optical    Journal, 
May  20. 
Gives    a    popular    explanation    of    the 
method  by  which  the  velocity  of  light  was 
first  determined. 

EDITORIALS     AND     UNSIGNED 

ARTICLES. 

The     Committee     Versus     Exhibitors 

{Light,  May). 

A  genial  reply  to  an  editorial  in  The 

Illuminating  Engineer  commenting  un- 
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favorably  on  the  general  illumination  of 
the  Gas  Appliance  Exhibition  in  Chicago 
last  winter.  The  principal  argument  is 
that  gas  light  is  unsuited  for  spectacular 
purposes,  and  that  such  illumination  would 
have  been  an  injustice  to  the  exhibitors 
of  gas  lamps. 

Contracts  for  Public  Lighting  {Engi- 
neering Record,  May  22). 

A  discussion  of  the  contract  recently 
made  for  the  public  lighting  in  Boston. 

This  contract  is  for  3000  magnetic  arcs, 
and  the  specifications  are  therefore  of  spe- 
cial interest.  On  this  point  the  editorial 
says: 

The  technical  difficulty  in  drawing  a  con- 
tract for  lamps  of  this  radically  new  species, 
or  any  other  new  species,  is  to  find  a  suitable 
basis  of  comparison  between  the  old  and  the 
new  without  being  driven  to  an  actual  photo- 
metric comparison  upon  the  street.  A  con- 
tract for  arc  lighting,  or  incandescent  light- 
ing for  that  matter,  is  not  a  contract  for  the 
delivery  of  a  certain  amount  of  electrical 
energy  or  of  a  certain  amount  of  light,  but  it 
is  essentially  a  contract  for  service.  The 
operation  of  an  arc-lighting  system  involves 
a  great  deal  besides  the  sale  of  a  certain 
specified  amount  of  energy  or  the  delivery  of 
a  certain  minimum  amount  of  light.  It  im- 
plies a  complicated  system  of  distribution 
and  the  upkeeping  of  some  hundreds  or 
thousands  of  somewhat  delicate  mechanisms. 
It  involves,  moreover,  such  watchful  super- 
vision over  the  whole  territory  lighted  as 
will  insure  continuous  and  reliable  light  in 
all  kinds  of  weather  and  under  all  kinds  of 
trying  circumstances.  Such  a  contract,  there- 
fore, is  one  for  service  in  which  the  energy 
supplied  and  the  light  delivered  are  factors, 
to  be  sure,  but  hardly  of  controlling  impor- 
tance ;  keeping  the  lights  going  all  the  time 
and  burning  steadily  everj'  night  in  the  year 
is  much  more  important  from  the  standpoint 
of  the  city  than  a  few  watts  or  candle-power, 
more  or  less. 

Hence  one  of  the  most  satisfactory  forms 
of  contract  is  that  which  requires  regular 
lighting  by  a  certain  specified  type  of  lamp 
of  which  the  energy  input,  readily  measured, 
is  stated  merely  as  a  matter  of  precaution, 
but  when  there  is  under  way  a  very  radical 
change  in  the  efficiency  of  the  illuminant — 
that  is,  in  the  amount  of  light  delivered  on 
the  street  by  the  specified  lamp — it  becomes 
difficult  to  make  a  formal  contract  without 
some  sort  of  specification  of  candle-power. 
This   from  a  technical   standpoint   is   highly 


objectionable  and  from  a  civic  standpoint 
hardly  less  so,  for  everyone  who  has  had  ex- 
perience in  measuring  candle-power,  particu- 
larly of  arc  lights,  knows  to  his  sorrow  that 
such  measurements  made  upon  the  street 
can  never  be  expected  to  reach  a  high  de- 
gree of  precision.  Even  the  most  conscien- 
tious observers,  through  necessary  difficulties 
of  the  measurement  and  the  necessary  lack 
of  exactness  in  the  indications  of  the  instru- 
ments, may  vary  enough  to  produce  very 
serious  discrepancies.  What  is  worse,  the 
moral  hazard,  so  to  speak,  in  candle-power 
measurements  made  upon  the  street  is  a  very 
large  one.  It  is  perfectly  possible  for  two 
observers  measuring  the  same  lamps  side  by 
side  to  reach  results  at  variance  by  20  per 
cent,  or  more,  merely  by  different  habits  of 
observing  the  somewhat  fluctuating  light  of 
even  the  best  arc  lamp.  An  observer  who 
had  an  inclination  to  appreciate  or  depreciate 
the  power  of  the  lamps  could  do  so  by  10 
per  cent,  or  more  with  a  comparatively  clear 
conscience  and  with  an  inward  conviction 
that  he  was  not  departing  from  the  substan- 
tial truth.  It  is  perfectly  obvious  that  if 
contracts  for  services  rendered  were  based 
on  measurements  so  made  there  would  be  a 
constant  litigation. 

Gas  and  Electric  Competition  for  Bos- 
ton Street  Lighting  {Electrical  Re- 
view and  JVcstcrn  Electrictriciau, 
May  15). 

Briefly  describes  the  efforts  that  were 
made  by  the  gas  and  electric  lighting  com- 
panies to  secure  the  street  lighting  con- 
tract. 

The  Technics  of  Arc  Lamps  {Electrical 
World,  May  13). 
A  review  of  a  paper  by  Dr.  Monasch  on 
the  subject  appearing  in  a  recent  number 
of  the  Electrotechnische  Zeitschrift. 

Arc   Street  Lighting  in   Manchester, 
N.  H. 
A  description  of  the  installation  in  that 
city. 

Spectacular    Electrlc    Sign    Advertis- 
ing. 
Describes  some  of  the  prominent  elec- 
tric signs  in  New  York  and  Chicago. 

Improvements    in    the    Quartz    Lamp 

{Electrical  World,  May  20). 
Street  Lighting  in  Chicago   ( ). 
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Foreign  Items 

Compiled  ey  J.  S.  Dow. 


ILLUMINATION      AND      PHOTOM- 
ETRY. 
Trotter^    Illumination^    Its    Distribu- 
tion     AND      Measurement       (con- 
tinued;  Illiuninating  Engineer,   Lon- 
don, May). 
The  present  section  contains  some  dis- 
cussion   of    photometric    scales    and    the 
"  compensation  "     or     "  double-weighing  " 
method  of  using  photometric  benches. 

Report   of  the   Conseil   d'Hygiene   on 
Factory    Lighting     (abstracted     in 
the    Ilhiminating   Engineer,    London, 
May). 
Gives    a    resume    of    the    legislation    in 
France  affecting  factory  lighting  and  also 
contains  a  short  summary  of  the  regula- 
tions in  force  in  other  countries.    The  ex- 
clusive use  of  artificial  light  only  in  fac- 
tories is  condemned,  and  some  sound  rec- 
ommendations  regarding  keeping  sources 
of  light  outside  the  field  of  view  are  put 
forward.     It  may  be  noted  that  in   Hol- 
land a  definite  regulation  affecting  the  in- 
tensity   of    illumination    (in    workshops) 
which  is  not  to  be  less  than  i  foot-candle, 
is  stated  to  exist. 

Visual  Acuity  and  Light  of  Differ- 
ent Colors^  by  Prof.  L.  Weber  (cor- 
res.  Illuminating  Engineer,  London, 
May). 

Describes  some  experiments  devised  to 
compare  the  methods  of  equality  of 
brightness,  flicker  and  acuteness  of  vision 
as  applied  to  heterochromatic  photometry. 
The  author  comes  to  the  conclusion  that 
the  method  of  using  colored  glasses  in 
front  of  the  photometer  is  the  best  plan. 

EDITORIALS. 

Photometrical  Terminology  (G.  W., 
May  i). 

Discusses  and  abstracts  an  article  by 
Professor  Weber  which  appeared  some 
time  back,  dealing  with  the  relative  merits 
of  the  terms  "  lux  "  and  "  meterkerze." 


Illuminating  Engineering  Progress 
(Elec.  Engineer,  April  30). 
Is  based  upon  the  review  of  the  past 
year's  progress  as  summarized  in  The 
Illuminating  Engineer  of  New  York, 
for  March  of  this  year. 

ELECTRIC  LIGHTING. 
Die   Neue   Form   der   Quarzlampe  von 
Dr.   KiJcH,  by  O.  Bussmann   (£.  T. 
Z.,  April  28). 

Contains  a  summary  of  the  chief  quali- 
ties of  the  quartz-tube  mercury  lamp  in- 
vented by  Dr.  Kiich ;  special  explanation 
is  given  of  the  regulation  of  the  current 
through  the  lamp,  and  of  the  action  of 
the  ballasting  series  resistance. 
Enseignes  et  Affiches  Lumineuses^  by 
de  Kermode    {}' Electrician,  May  8). 

This  article  describes  a  number  of  de- 
vices for  switching  on  and  off  groups  of 
lights  on  illuminated  signs.  This  is  usu- 
ally accomplished  by  a  small  motor  with 
special  commutating  device,  but  methods 
of  using  the  heat  generated  in  a  resist- 
ance coil  to  produce  a  periodic  action  are 
also  explained. 

Tantalum  and  Its  Uses,,  by  A.  Siemens. 

(Lecture  delivered  before  the  Royal 

Institution,     London,     on    April    23 ; 

abstr.  Electricity,  May  14.) 
The    Electric    Lighting    of    Railway 

Signal  Lamps  {Elec.  Engineer,  May 

14). 
The  author  points  out  the  advantages 
of  electric  lighting  for  signals,  etc.,  in 
railway  work.  Apart  from  its  conveni- 
ence to  manipulate  and  its  easy  applica- 
tion to  out  of  the  way  places,  electricity 
has  other  merits.  For  instance,  the  au- 
thor points  out  that  lights  in  signal  lamps 
have  usually  to  be  mounted  in  more  or 
less  restricted  enclosures,  such  that  oil- 
flames  rapidly  deposit  a  film  of  smoke  on 
the  lenses  and  reflectors.  One  difiiculty 
which  has  to  be  provided  against  is  the 
prevalence    of    vibration.      For    this    and 
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other  reasons  carbon  filament  lamps  are 
often  preferred. 

A  Patent  Disc  Arc  Lamp  (Electricity, 
April  30). 

A  notice  of  a  newly  introduced  arc 
lamp  in  which  the  usual  rod-carbons  are 
replaced  by  carbon  discs. 

EiNHEITLICHE   BeZEICHNUNG  VON   BOGEN- 

LAMPEN  (E.  T.  Z.,  May  13). 
A  series  of  recommendations  issued  by 
the  Verband  Deutscher  Elektrotechniker 
regarding  the  terms  to  be  used  to  describe 
arc  lamps.  It  is  recommended  that  the 
following  points  should  be  clearly  speci- 
fied in  so  doing:  (i)  Whether  lamp  is 
open  or  enclosed;  (2)  position  of  car- 
bons relative  to  one  another,  i.  e.,  whether 
vertical  or  inclined;  (3)  variety  of  car- 
bons; (4)  nature  of  current.  The  va- 
rious terms  implied  are  also  defined. 

GAS,  OIL,  AND  ACETYLENE  LIGHT- 
ING, ETC. 

Les  Lampes  de  Mines  a  Acetylene^  by 
A.    Buttin     (Revue    des    Eclairages, 
April  30). 
An    article    dealing   in   detail    with    va- 
rious  types   of   portable   acetylene    lamps 
for    mines,    and    describing    the    various 
types  of  generators  used  therewith. 
Some     Notes     on     Incandescent     Gas 
Lighting,  by  Dr.  R.  C.  Bohm   (con- 
tinued;    Tlic     Illuiii.     Eng.,     Lond., 
May). 
The   present   section   of   this   serial   ar- 
ticle   describes    a    number    of    patents    on 
the  subject  of  artificial  silk  mantles. 
The  Influence  of 'Surfaces  Upon  Gas- 
eous  Combustion^   by   W.    A.    Bone 
(G.  W.,  May  8). 
The  Meteor  Illuminating  Oil,  by  Dr. 
C.   Charitchkoff   (Ilium.  Eng.,  Lond.. 
May). 

EDITORIALS. 

The  Supply  of  Electricity  by  Gas 
Companies  (G.  W.,  May  i). 

The  Hygiene  of  Lighting  Interiors 
(G.  W.,  May  8,  Elec.  Revieiv,  April 
30). 


A  discussion  that  has  been  proceeding 
in  the  columns  of  these  two  journals  on 
the  old  question  of  the  influence  of  gas.- 
lights  on  the  atmosphere  and  ventilation 
of  interiors. 

The  Management  of  the  Consumer^  T. 

V.  Fehn  (G.  J^./May  i). 
Cinematographie  et  Acetylene,  by  H. 
Poncelet  (Rev.  des  Eclairages,  April 
30)- 
The    Keith    High    Pressure    Gas    Sys- 
tem for  Lighting  and  Heating/ by 
H.  A.  T.  Stokes,  (/.  G.  L.,  April  27). 
Summarizes    the    recent    advances    se- 
cured in  high  pressure  gas  lighting  by  the 
aid    of    preheating    the    gas     and    other 
means  in  the  new  Keith  light;  this  lamp, 
with   a   pressure   of   54   in.   of   water,    is 
said  to  yield  between  60  and  70  candle- 
power  per  cubic  foot  of  gas. 
High    Pressure   Gas   Lighting,   by   Dr. 
H.     Strache      (Ilium.     Eng.,     Lond., 
May). 
A    short    article    discussing    the    chief 
theoretical   data   on   which   the   efficiency 
of    high    pressure    gas    lighting    and    the 
production  of  the  correct  proportions  of 
gas  and  air  depend. 

BiJCHER    UND    BrOSCHUREN    AUF    DEM    Ge- 

biete   der    Gasindustrie    (/.   f.    G., 

May  8). 
A  list  of  a  number  of  books,  published 
papers  and  periodicals  in  different  coun-        J 
tries,   dealing  with   gas   lighting  and  gas        1 
manufacture. 
The    Ross    Patent    Mantle    (/.    G.    L., 

April  27). 
Acetylene      for      Village      Lighting 

(Acetylene,   May). 
Acetylene  for  Village   Rifle   Ranges 

(Acetylene,  May). 
Neuere   Anlagen    zur   Erzeugung   von 

Mischgas,  Etc.  (Z.  f.  B.,  April  30.) 

Cnnfraciion.i   lifted: 

E.  T.  Z.     Elelclrofechniache  Zeitschrift. 

G.  W.     Gas  World. 

Jlliim.  Eng.,  Lond.  Illuminating  Engineer,  Lon- 
don. 

J.  6r.  //.     ■Journctl  of  Gasligliting. 

J.  f.  G.  -Journal  filr  Ga^heleuchtung  und  Was- 
serrfrsorgiinr;. 

Z.  f.  B.     Zeitschrift  filr  lieleuclitungsivesen. 


The 

Illuminating    Engineer 

Vol.  IV  JULY,  1909  No.  5 

LIGHT    IN   MODERN    LIFE 

In  the  early  dawn  of  civilization  man  was  given  to  worshiping  fire,  the  sun,  and 
the  other  luminaries.  It  was  a  natural  result  of  the  instinct  to  adore  that  which  affords 
comfort  and  pleasure. 

Suppose  our  modern  light-sources  to  be  abolished :  what  a  curtailment  it  would 
make  of  the  pleasures  and  delights  of  open  air  recreation ! 

Modern  lights  have  made  travel  by  night  as  safe  as  by  day,  both  by  land  and  w^ater, 
and  thus  had  a  far  reaching  influence  in  the  annihilation  of  space  which  has  brought 
mankind  so  much  nearer  together. 

When  the  play  is  over  the  lights  are  put  out:  darkness  is  the  symbol  as  well  as 
the  cause  of  rrental  gloom  and  of  bodily  inactivity.  All  our  open  air  recreations,  which 
play  such  an  important  part  in  our  present  day  civilization,  are  based  upon  modern  il- 
lumination ;  they  had  no  counterpart  in  ancient  times. 

Light  is  an  unmixed  good ;  it  extends  our  opportunities  for  useful  employment,  and 
our  facilities  for  pleasure  and  recreation.  Because  it  has  become  so  common  and  so 
cheap,  let  us  not  forget  what  we  owe  to  illumination  for  the  diversions  of  our  leisure 
moments,  as  well  as  the  performance  of  the  duties  of  our  working  hours. 

LET  THERE  BE  MORE  LIGHT. 


d^.ShcM: 
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FIG.    I. — EUROPEAN    BUILDING. 


Spectacular    Lighting    at    the   Alaska- Yukon-Pacific 

Exposition 


Spectacular  lighting  had  its  birth  at  the 
World's  Fair  in  1893  ^^  Chicago.  While 
more  elaborate  and  expensive  displays 
have  been  made  since,  it  is  doubtful  if 
any  similar  installation  will  ever  arouse 
as  much  genuine  awe,  admiration,  and  en- 
thusiasm as  did  this  marvelous  piece  of 
lighting.  It  was  the  first  revelation  of 
the  possibilities  of  the  electric  light  in 
the  production  of  scenic  and  architec- 
tural effects.  Whoever  had  the  good  for- 
tune to  sit  in  the  "  Court  of  Honor  "  at 
the  close  of  day,  and  gaze  upon  the  superb 
architectural  creations  about  him,  trans- 
formed into  sculptured  marble  by  the  mel- 
low light  of  the  setting  sun,  and  as  the 
outlines  dimmed  in  the  gathering  dusk,  to 
see  the  whole  turned  into  a  vision  of  end- 
less lights,  multiplied  by  reflection  in  the 
still  waters  of  the  lagoon,  will  never  be 


convinced  that  any  other  spectacle  could 
be  quite  so  fairy-like  and  beautiful.  Be- 
sides its  unquestioned  inherent  beauty, 
this  installation  also  had  the  advantage 
v/hich  no  other  will  ever  possess — namely, 
of  being  the  first  of  its  kind. 

It  is  a  matter  of  course  nowadays  that 
any  kind  of  festivity,  from  a  lawn  fete  to 
a  world's  fair,  will  be  illuminated  with  as 
much  brilliancy  and  with  as  many  novel 
eft'ects  as  expense  and  ingenuity  can  pro- 
duce. The  question  that  the  promoters  of 
this  last  of  the  expositions  had  to  decide 
was  not  shall  we  use  spectacular  lighting, 
but  how  shall  we  use  it  to  secure  the  most 
novel  and  pleasing  effects?  A  number  of 
night  views  that  are  herewith  presented 
show  that  outlining  with  incandescent 
electric  lamps  has  been  depended  upon 
almost  exclusively.     Outline  lighting  is  an 
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art  in  itself;  the  basis  of  the  art  is  the 
preservation  by  night  of  the  architectural 
elements  which  are  shown  in  the  structure 
by  day. 

An  interesting  study  illustrating  this 
point  is  shown  in  Fig.  I,  which  is  a  view 
of  the  European  Building.  This  building 
is  located  near  a  pond  or  lagoon,  which 


affords  a  perfect  reflecting  surface.  The 
light  reflected  by  the  structure  itself,  how- 
ever, is  not  sufficient  to  affect  the  pho- 
tographic plate,  so  that  the  image  in  the 
water  is  of  the  lights  only.  Turn  the  pic- 
ture upside  down,  and  see  how  much  of 
an  idea  of  the  structure  you  would  obtain 
from  the  outlining  by  the  lamps. 


FIG.  3. — ORIENTAL  BUILDING. 
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Fig.  2  shows  the  main  entrance.  The 
numerous  points  of  light  here  harmonize 
particularly  well  with  the  Moorish  treat- 
ment of  the  architecture. 

The  Oriental  Building  is  shown  in  Fig. 
3.  The  lamps  placed  in  the  dental  courses 
of  the  frieze  and  cornices  are  effective. 


The  Music  Pavilion,  shown  on  the  front 
cover,  is  given  an  entirely  different  treat- 
ment, the  illumination  being  confined  to 
the  interior,  which,  being  open  on  all 
sides,  gives  somewhat  the  appearance  of 
an  enormous  lantern.  The  result  is  both 
novel  and  effective. 


The  Lighting  Expert  as  a  Decorative  Artist 


By  George  Pugh  Smith. 


With  the  general  acceptance  of  illumi- 
nating engineering  as  a  science  by  central 
stations  and  consumers  alike  there  has 
come  a  widespread  tendency  toward  the 
decorative  lighting  of  interiors,  as  well 
in  mercantile  establishments  as  in  resi- 
dences. The  illuminating  engineer,  espe- 
cially in  the  smaller  plants,  has  come  to 
be  regarded  more  as  an  expert  in  the 
handling  of  light-sources  than  as  a  spe- 
cialist in  cost-saving;  and  to  him  there 
has  usually  been  turned  over  the  difficult 
problem  of  overcoming  with  light  all 
kinds  of  architectural  monstrosities. 

Many  a  young  solicitor  or  engineer, 
making  his  first  attempts  at  scientific  il- 
lumination, has  been  brought  suddenly  to 
a  dead  halt  by  having  a  particularly  bad 
architectural  or  decorative  feature  to 
overcome  and  has  lost  the  confidence  of 
his  customer  by  repeatedly  failing  to  pro- 
duce a  pleasing  effect  with  the  range  of 
lamps  at  his  disposal.  It  may  be  that  a 
residence  is  to  be  illuminated  with  a  view 
to  keeping  the  light  in  harmony  with  its 
surroundings,  and  the  budding  expert  is 
met  by  the  problem  of  how  to  overcome 
what  seems  to  him  an  unsurmountable 
obstacle — the  blending  of  room  uses, 
light  and  fixtures;  the  even  distribution 
of  light  over  a  bad  spot;  the  maintaining 
of  an  inconspicuous  individuality  for  a 
painting,  vase  or  piece  of  furniture — and 
he  fails  to  make  good  his  claim  to  scien- 
tific recognition  for  his  new  science. 

Or,  again,  a  building  is  to  be  outlined 
in  light;  its  exterior  is  as  ornate  as  a 
soap  box,  yet  a  new  building  of  fire  must 
be  placed  on  its  face.  Then  the  young 
man  who  has  not  had  a  great  deal  of  ex- 
perience is  thrown  back  for  ideas  on  the 
architect,  the  professional  decorator  or, 
worst  of  all,  on  his  own  draughting  force. 


If,  on  the  contrary,  the  young  light  ex- 
pert had  a  working  knowledge  of  the 
principles  of  architecture,  of  design,  of 
applied  decoration,  how  easily  he  could 
overcome  the  mole-hills  which,  to  his 
lack  of  knowledge,  seem  towering  moun- 
tains. 

In  the  store  his  understanding  of  dec- 
oration as  applied  to  architecture  would 
readily  have  suggested  such  remedies  as 
the  arching  with  lights  of  a  well ;  the 
latticing  and  festooning  of  an  unneces- 
sarily high  spot  in  a  ceiling;  the  chang- 
ing of  a  color  to  a  tone,  or  vice  versa; 
and  with  his  technical  knowledge  of  the 
efficiency  of  his  lamps  and  reflectors,  his 
measurements  and  deductions  would  have 
produced  the  effect  his  promises  in  the 
name  of  his  new  science  had  led  his  cus- 
tomer to  expect. 

In  a  home  the  careful  study  of  a  room 
for  balance  in  color  and  design  or  lay- 
out; the  changing  of  a  paper;  the  neces- 
sity for  subduing  or  hightening  the  rela- 
tive value  of  his  fixtures;  the  using  of 
light-sources  purely  as  an  illuminant,  or 
as  the  sometimes  necessary  "  spot " ;  the 
knowledge  of  the  decorative  value  of  a 
painting  under  intensified  light  or  a  col- 
ored vase ;  of  a  table  and  colored  "  port- 
table  "  properly  placed ;  the  artistic  il- 
luminating possibilities  of  a  dimly  lighted 
"  nest "  or  window  seat — all  would  make 
his  boasts  for  his  profession  more  easy  of 
execution. 

Think  for  a  moment  of  the  old  days,  at 
which  we  are  all  so  much  in  the  habit  of 
smiling;  when  a  room  was  designed  its 
lighting  appliances  were  made  a  part  of 
it.  The  word  "  period  "  as  applied  to  dec- 
oration was  unknown,  and  yet  usually  the 
fixture  was  in  perfect  keeping  with  the 
room,  as  were  the  colors,  furniture  and 
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drapery.  Good  taste  was  the  prime  requi- 
site, and  to  it  were  subjected  all  other 
details. 

How  much  more  necessary  it  is  for  the 
man  who  claims  to  handle  scientifically 
the  modern,  intensely  powerful  light- 
sources  to  have  a  working  knowledge  of 
the  laws  of  harmony,  balance  and  color. 
The  lights  of  to-day,  and  more  particu- 
larly the  incandescent  electric  lamp,  are 
of  themselves  of  distinct  decorative  value, 
if  handled  correctly;  if  misused. they  are 
the  producers  of  more  trouble  and  dis- 
satisfaction than  all  the  agents  used  in 
modern  building  put  together.  Their 
many  forms  allow  of  almost  endless  vari- 
ations by  concealing,  frosting,  coloring 
and  directing  of  their  gathered  rays.  The 
electric  lamp  particularly  can  be  adapted 
to  any  form  or  demand  of  modern  illumi- 
nation. By  its  proper  use  a  quiet  in- 
dividuality can  be  given  any  desired  ob- 
ject in  a  room  without  throwing  that  ob- 
ject into  striking  relief  against  its  neigh- 
bors. Or,  again,  a  bad  architectural  fea- 
ture can  be  almost  obliterated  by  a  blaze 
of  lights  from  a  decorative  frieze.  Whole 
rooms  can  be  changed  from  intensely  bad 
to  handsome  dwellings;  houses  remodeled 
with  no  other  additional  cost  than  a  few 
lines  of  wiring,  or  changing  of  furniture 
or  wall-paper;  new  buildings  of  light  can 
be  constructed  on  barnlike  structures; 
and  the  end  is  not  yet. 


Illuminating  engineering  is  dealing 
with  light  not  only  as  LIGHT,  but  as  an 
agent  FOR  INCREASING  HUMAN 
COMFORT.  Kilowatts,  lumens,  foot- 
candles  and  reflectors  will  not  beautify 
rooms  or  pictures  when  marred  by  too 
much  or  too  little  light.  Therefore  it 
seems  almost  vital  to  the  success  of  the 
new  science  that  the  younger  members 
delve  a  little  into  the  theory  and  practice 
of  the  art  of  beautifying. 

The  master  minds  who  have  raised  il- 
luminating engineering  to  the  rank  of  a 
science  were  actuated  by  the  knowledge  of 
how  essential  beauty  is  to  light,  and 
light  to  beauty;  and  these  men,  by  com- 
bining artistic  with  scientific  principles, 
have  swung  lighting  from  the  guesswork 
class  into  a  great,  promising  profession, 
whose  results  will  be  greater  comfort  for 
humanity  by  keeping  light  nearer  to  the 
ideal  of  the  "  eternal  fitness  of  things " 
and  the  spread  of  good  cheer. 

If,  then,  illuminating  engineering  is  to 
succeed  it  must  do  so  by  its  own  capabili- 
ties and  not  by  falling  back  for  aid  on  the 
architect  or  the  professional  decorator; 
and  it  lies  in  the  hands  of  the  younger 
members  to  make  the  profession  a  suc- 
cess by  learning  how  to  use  light  artisti- 
cally by  mastering  the  great  principles  of 
applied  art,  rather  than  by  shortsightedly 
sticking  to  consumption,  energy,  reflec- 
tion lamps  and  efficiency  alone. 


Street  Illumination  by  Metallic  Filament  Lamps 
and  Ornamental  Lamp  Posts 


By  Dr.  L.  Bloch. 


In  the  issue  of  The  Illuminating  En- 
gineer for  March  (page  6)  there  is  a 
description  of  the  illumination  of  the 
principal  street  of  the  city  of  Minneap- 
olis by  means  of  tungsten  lamps,  placed 
perpendicularly  on  ornamental  lamp-posts 
and  enclosed  in  globes.  On  page  13  of 
the  same  issue  there  appeared  a  critical 
note  concerning  such  arrangements.  The 
note  refers  mainly  to  the  architectural 
form  and  more  or  less  pronounced  purity 
of  style  of  the  ornamental  lamp-posts. 

The  object  of  the  present  essay  is  to 
treat  this  form  of  illumination  from  the 


viewpoint  of  illuminating  engineering, 
the  viewpoint  nearest  to  the  interests  of 
the  readers  of  this  paper.  From  this 
viewpoint  the  system  described,  which 
seems  to  enjoy  singular  popularity  in 
America  and  is  being  installed  in  many 
places,  appears  to  me  to  be  entirely  irra- 
tional. My  first  objection  appHes  to  the 
unavoidable  vertical  arrangement  of  the 
lamps.  A  glance  at  the  distribution  curves 
of  any  incandescent  lamp  will  suffice  to 
convince  anyone  versed  in  the  art  that 
for  street  illumination  a  downward  posi- 
tion of  the  bulb  is  the  only  one  to  be  con- 
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sidered.  This  is  due  to  the  fact  that  con- 
siderably more  light  is  radiated  in  the 
direction  of  the  lamp  end  than  in  the 
direction  of  the  holder.  Rationally  built 
lamp  arrangements  of  this  type  may  be 
supplied  with  reflectors,  allowing  the  util- 
ization of  the  upwardly  directed  light  for 
street  illumination.  However,  in  the  sys- 
tem described,  such  a  correction  is  impos- 
sible. Moreover  the  rich  ornamentation 
of  the  lamp-posts  themselves  obstructs  a 
considerable  part  of  the  downwardly  di- 
rected radiation.  Furthermore  these  sys- 
tems of  street  illumination  require  the 
use  of  strongly  diffusing  and  consequent- 
ly strongly  absorbing  globes  in  order  to 
direct  the  upward  illumination  at  least 
partly  downward.  This,  of  course,  again 
entails  a  considerable  loss  of  light.  For 
a  rational  street  illumination  system  with 
incandescent  lamps  only  clear  glass 
globes,  or  at  least  only  slightly  opalescent 
globes,  may  be  recommended. 

The  diffusion  of  the  light  furnished  by 
metallic  filament  lamps  by  means  of  spe- 
cial globes  is  to  be  recommended  for  in- 
terior illumination ;  but  the  case  is  dif- 
ferent when  street  illumination  is  con- 
cerned. The  public  demands  of  street  il- 
lumination a  more  brilliant  light,  as  it  is 
not  in  the  least  disturbing  to  the  eyes. 
This  is  the  reason  why,  in  general,  light 
from  satisfactory  and  quietly  burning  arc 
lamps  is  preferred  to  equal  illumination 
with  incandescent  lamps.  It  has  not  been 
thought  necessary  in  street  illumination 
by  incandescent  gas  lamps  to  use  diffus- 
ing globes,  and  tungsten  lamps  may  like- 
wise be  used  for  street  illumination  with 
clear  globes.  Due  to  the  diffusion  of 
their  radiation  by  densely  opalized  or 
alabaster  globes,  the  illumination  ac- 
quires an  uncertain  aspect  and  dull  tone, 
reminding  one  of  the  old  fashioned  gas 
illumination.  All  the  defects  mentioned 
have  a  cumulative  effect,  and  require  for 
their  rectification  a  nearly  double  expen- 
diture of  energy  in  comparison  with  a 
technically  correct  arrangement. 

The    system    in    question    is    not    only 


wrong  in  respect  to  elSciency,  but  like- 
wise on  account  of  the  increased  diffi- 
culty of  handling  and  trimming.  The 
ornamental  parts  of  the  posts  render  the 
lamps  and  globes  difficult  of  access  and 
increase  the  labor  of  cleaning  and  re- 
placement. Although  tungsten  lamps 
may  be  made  to  run  in  the  inverted  posi- 
tion without  trouble,  they  certainly  give 
better  satisfaction  when  used  in  the  cus- 
tomary downward  position. 

Finally,  the  globes  are  in  no  way  pro- 
tected from  soiling  by  deposition  of  dust 
and  dirt  and  contamination  by  the  rain 
water,  which  in  its  turn  increases  the 
difficulty  of  cleaning.  In  the  ordinary 
downward  arrangement  of  tungsten  lamps 
the  reflectors  furnish  considerable  pro- 
tection against  dirt.  The  system  of  il- 
lumination here  criticised  owes  its  origin 
obviously  to  ancient  traditions  and  classi- 
cal antecedents.  For  illumination  by  can- 
dles, petroleum  and  even  gas  such  an  ar- 
rangement of  lamp-posts  may  be,  to  an 
extent,  justifiable;  but  there  is  no  reason 
why  it  should  be  used  in  connection  with 
electric  illumination.  Where  the  techni- 
cal requirements  are  different  the  archi- 
tect and  fixture  designer  have  to  adjust 
and  create  new  forms  of  beauty  pleasing 
the  eye  of  the  observer. 

That  such  a  system  of  street  illumina- 
tion should  find  such  a  wide  adoption  in 
America,  while  it  is  practically  never  at- 
tempted in  Europe,  is  the  more  astound- 
ing, as  there  is  usually  a  greater  inclina- 
tion to  follow  traditions  in  the  Old  World 
than  in  the  New.  As  long  as  the  system 
was  limited  to  carbon  lamps  the  system 
may  have  been  considered  as  an  excep- 
tion ;  but  the  high  efficiency  of  the  metal- 
lic filament  lamp  adds  significance  to  this 
system  of  illumination  and  justifies  a 
more  critical  attitude  from  the  stand- 
point of  illuminating  engineering.  The 
object  of  this  contribution  is  to  point  out 
the  fact  that  artistic  street  illumination 
will  have  to  be  adjusted  to  the  technical 
requirements  of  the  new  illuminants  to  a 
greater  extent  than  in  the  past. 
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Berlin  Ice  Palace 


The  Berlin  Ice  Palace,  which  is  to  be 
opened  the  coming  fall,  is  the  largest  and 
most  modern  institution  of  the  kind  in 
the  world.  The  building  covers  an  entire 
city  block.  The  chief  feature  is  the  ice 
skating  rink,  which  will  accommodate 
1500  skaters,  while  the  galleries  will  seat 
3000  spectators.  The  building  also  con- 
tains a  large  restaurant,  gymnasium, 
baths  of  all  kinds,  besides  the  enormous 
refrigerating  and  lighting  plant.  Such  a 
building  is  naturally  one  of  the  show 
places  of  the  city  and  its  lighting  is  there- 
fore of  special  interest. 

The  installation  consists  of  both  arc  and 
incandescent  electric  lamps,  besides  man- 
tle gas  lamps.  The  fixtures  are  either  of 
bronze  or  wrought  iron,  and  large  use 
is  made  of  glass  ornaments  which  suggest 


icicles.  The  illustration  gives  a  fair  idea 
of  the  general  character  of  the  lighting 
fixtures  and  decoration,  the  room  shown 
being  the  foyer  to  the  skating  rink.  The 
fixtures  contain  each  an  arc  lamp  in  the 
center  encircled  by  glass  pendants  in  the 
form  of  icicles.  Both  the  fixtures  and 
decorations  are  distinctly  Teutonic  and  of 
the  modern  school. 

The  Germans  evidently  do  not  have  the 
objection  to  placing  arcs  and  incandes- 
cents  in  juxtaposition  that  generally  pre- 
vails in  this  country.  This  installation  is 
not  an  exception,  but  represents  a  some- 
what common  practice  in  large  interiors. 
The  use  of  arc  lamps  where  the  decora- 
tive feature  of  the  fixtures  is  important 
is  another  feature  differing  from  the 
usual  American  practice. 
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DENVER  LIVE   STOCK  AUDITORIUM. 


The   Lighting   of   the   National   Live    Stock 
Auditorium  of  Denver 


By  Ross  B.  Mateer. 


The  National  Live  Stock  Auditorium 
erected  by  the  business  interests  of  Den- 
ver, Colorado,  marked  an  era  in  Denver's 
growth.  For  some  years  it  had  been  the 
custom  to  have  an  exhibition  of  live  stock, 
but  lack  of  proper  facilities  to  show  the 
stock  prevented  Denver  taking  the  place 
which  she,  as  a  leading  city  in  all  indus- 
tries, was  entitled  to  claim.  In  1908  it 
was  determined  to  erect  an  auditorium 
for  the  exhibition  of  live  stock  which 
should  be  unexcelled  by  any  other  in  the 
country.  Accordingly  such  able  men  as 
Col.  W.  E.  Skinner,  of  Chicago  and  Den- 
ver; Geo.  Ballantine.  A.  H.  Veeder,  Jr.. 
and  other  prominent  Denver  business  men 
set  about  the  fulfillment  of  this  idea. 

To-day.  at  the  stock  vards,  is  found  a 


mammoth  building  of  steel,  brick  and  con- 
crete, 294  feet  in  length  and  202  feet  in 
width.  The  arena  is  189  feet  in  length 
and  97  feet  in  width.  Surrounding  the 
arena  are  tiers  of  seats,  capable  of  seat- 
ing 6200  persons. 

The  proper  lighting  of  this  structure 
was  a  problem  with  which  the  illuminat- 
ing engineering  department  of  the  light- 
ing company  was  entrusted.  Bearing  in 
mind  that  no  shadows  were  permissible 
and  that  a  uniform  light  over  the  entire 
arena  was  demanded,  a  system  of  lighting 
was  designed  which  not  only  pleased  the 
local  interest,  but  elicited  many  compli- 
mentary remarks  from  those  familiar  with 
the  lighting  of  large  auditoriums  in  other 
cities. 
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Twenty-eight  flaming  arcs  were  sus- 
pended from  the  roof  at  proper  locations, 
and  so  arranged  that  they  might  be  read- 
ily lowered  for  retrimming.  Surround- 
ing the  arena  and  over  the  seats  were 
placed  twenty-eight  clusters,  each  of  three 


1 00- watt  tungsten  lamps,  so  arranged  that 
while  the  audience  were  assembling  only 
the  tungsten  lamps  would  be  used.  After 
all  were  seated  the  arcs  were  switched  on 
and  the  tungstens  switched  out,  obtaining 
a  very  brilliant  illumination. 
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TEXAS    STREET,    SHREVEPORT,    LA. 


A  Southern  Instance 


Shreveport,  La.,  has  awakened  to  the 
advantages  of  spectacular  lighting.  Texas 
Street,  its  main  thoroughfare,  is  illumi- 
nated with  1000  eight  candle-power  lamps 
in  festoons,  as  shown  in  the  accompanying 
cut.  Each  festoon  contains  50  lamps. 
This,  together  with  a  large  number  of 
electric  signs,  it  is  claimed,  makes  Shreve- 
port the  best  lighted  city  of  its  size  in 
the  South.     The  merchants  paid  the  cost 


of  the  installation,  and  contribute  $i  per 
month  each  for  maintenance.  The  lamps 
are  burned  regularly  only  on  Saturday 
night;  but  on  special  occasions,  as  during 
the  recent  street  fair,  they  are  in  service 
every  night,  the  central  station  making  a 
low  special  rate  for  such  purposes.  The 
lamps  are  run  in  multiple  on  iio-volt  alter- 
nating current,  a  switch  being  placed  on 
each  pole. 


Modern  Street  Illumination  by  Metallic  Flame 
(Luminous)  Arc  Lamps 


{Concluded.) 
By  G.  Brewer  Griffin. 


Several  years  of  experiment  have  proven 
that  oxide  of  iron  in  one  form  or  another 
is  the  best  material  for  use  in  the  nega- 
tive electrodes,  although  not  as  efficient 
as  might  be  desired  as  a  light  producing 


agent;  but  it  is  a  good  conductor  and 
maintains  a  stable  arc  at  all  temperatures. 
The  performance  of  iron  oxide  is  similar 
to  that  of  carbon  in  the  flame  carbon 
lamp,  as  it  furnishes  a  conducting  vapor 
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FIG.    I. — WESTIXGHOUSE    METALLIC   FLAME   ARC. 

and  its  low  light  producing  qualities  are 
offset  by  the  addition  of  titanium,  which 
makes  the  flame  of  the  arc  highly  lumin- 
ous. Other  materials  are  also  used  in 
combination  with  these  two,  such  as 
chromium  oxide,  to  restrain  the  rapid  con- 
sumption of  material  by  evaporation,  and 
still  others  which  tend  to  flux  the  metals 
together. 

While  the  positive  electrode  in  this  type 
of  lamp  is  in  some  cases  copper,  the  writ- 
er's observations  would  tend  to  show  that 
certain  copper  alloys,  or  copper  and 
pure  iron  work  the  best.  This  electrode 
should  be  of  sufficient  size  to  properly 
radiate  the  heat,  and  of  such  a  quality 
that  its  oxides  when  fused  into  a  slag  will 
be  a  good  conductor  when  cold.  One 
lamp  now  on  the  market,  which  has  a 
down  feed  negative  electrode,  gives  a  life 
of  225  to  250  hours  with  about  10  inches 
of  active  material  and  produces  a  uniform 
white  light  of  very  great  brilliancy,  and 
at  the  end  of  the  period  named  shows  very 
little  deposit  in  or  on  the  globe,  owing  to 
the  method  which  has  been  evolved  for 
proper  ventilating  the  lamp  and  conduct- 
ing the  oxides  formed  by  combustion  out- 
side the  lamp  and  in  the  metal  chimney 
which  the  lamp  has.  In  this  type  of  lamp 
a  larger  portion  of  light  comes  from  the 
flame,  as  before  mentioned,  therefore  the 
arc  produced  can  be  compared  to  the 
candle  flame,  which  has  a  luminous  and 
non-luminous  zone.     (See  Fig.  5.) 

The  luminous  zone  is  near  the  negative 
electrode  and  consists  of  a  hollow  cone- 
shaped  mantle  of  volatilized  oxides  of  ti- 
tanium. Xow  since  the  electrodes  of  the 
metallic  arc  contain  the  oxides  of  metals 
the  vapors  deposit  as  a  solid  and  there- 
fore  the   successful   operation   of   such    a 


lamp  depends  almost  entirely  on  the  ef- 
fectiveness of  the  ventilating  system  which 
will  remove  these  fumes  from  the  lamp. 
Fig.  6  shows  a  successful  method  of  doing 
this.  As  before  mentioned,  the  type  of 
lamp  herein  mentioned  has  the  electrodes 
arranged  verticall}^,  the  upper  electrode 
being  the  negative. 

Reference  to  Fig.  7  shows  the  charac- 
teristic distribution  of  the  light  which 
adapts  it  particularly  for  street  illumina- 
tion. The  lamp  is  operated  with  an  arc 
length  of  approximately  ^  inch ;  voltage 
drop  across  the  arc,  66;  across  the  lamp, 
68,  and  has  a  current  flow  of  4  amperes. 
The  efficiency  of  the  arc  is  approximately 
0.88  watt  per  mean  spherical  candle  power 
and  0.44  watt  per  mean  lower  hemispher- 
ical candle  power.  Compare  this  with  the 
inclosed  carbon  arc  and  it  will  be  observed 
that  the  lamp  has  fully  50  per  cent,  more 
burning  hours  per  trim  and  approximately 
three  times  the  efficiency.  '"'^  ■■^'*^^^ 

The  suitab'lity  of  a  lamp  for  the  pur- 
pose for  which  it  is  intended  is  a  vital 
factor  in  making  the  selection  of  any  lamp. 
Some  lamps  are  limited  in  their  applica- 
tion on  account  of  color  defects,  such  as 
the  Cooper-Hewitt  mercury  lamp  or  the 
impregnated  carbon  flame  lamp,  which,  al- 
though they  are  lamps  of  high  efficiency, 
could  not  be  used  for  purposes  which  a 
lamp  of  lower  arc  efficiency  would  be 
selected. 

Reference  to  the  light  distribution 
curve  of  a  metallic  flame  lamp  shows  that 
the  light  intensity  is  fairly  uniform  at  a 
point  from  10  to  30  degrees  below  the 
horizontal.  This  permits  the  hanging  of 
lamps  so  that  the  arc  is  above  the  direct 
line    of    vision,    eliminating   visual    effect 


FIG.    2. — PATH    TAKEN    BY    AIR    CURRENTS    IN 
WESTINGHOUSE   METALLIC   FLAME   ARC. 
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FIG.  3. — TYPICAL  LIGHT  DISTRIBUTION  OF  A 
WESTINGHOUSE  METALLIC  FLAME  ARC — 
4  AMP. 

due  to  direct  glare  from  the  arc  and  at  the 
same  time  giving  a  more  nearly  uniform 
surface  illumination  in  the  street.  In  a 
number  of  instances  metallic  flame  arc 
lamps,  266  watts  at  the  arc,  have  success- 
fully replaced  7.5  ampere  series  A.  C.  in- 
closed carbon  lamps  consuming  455  watts 
at  the  arc,  on  account  of  the  fact  that  the 
maximum  light  intensity  of  the  metallic 
flame  lamp  is  near  the  horizontal  and  of 
such  a  value  as  will  give  twice  the  illumi- 
nation between  lamps  as  is  given  by  the 
inclosed  carbon  lamp.  Thus  we  are  back 
to  the  first  proposition;  that  is,  if  an  ex- 
isting installation  of  inclosed  carbon  lamps 
is  replaced  by  an  equal  number  of  metallic 
flame  arcs  the  city  is  greatly  benefited  by 
a  much  superior  illumination,  while  the 
central  station  is  under  considerably  less 
expense  so  far  as  the  supply  of  energy  is 
concerned. 

The  American  people  are  a  self-satisfied 
race,  which  probably  accounts  for  the  fact 
that  the  lighting  of  our  cities  does  not 
compare  favorably  with  that  of  European 
cities  of  equal  size.  The  need  for  better 
lighted  city  streets  has  in  the  last  year 
become  recognized  by  business  men's  as- 
sociations in  certain  large  cities,  these  as- 
sociations taking  it  upon  themselves  as  a 
business  investment  to  supply  additional 
arc  lamps  on  business  streets,  as  they  rec- 


ognize that  light  is  the  best  advertising 
medium  known  and  that  trade  will  be  at- 
tracted to  streets  which  are  well  lighted  in 
preference  to  those  who  are  only  moder- 
ately well  lighted.  The  metallic  flame  lamp 
fits  in  exactly  with  the  present  demand  in 
this  direction,  giving  larger  units  of  light 
with  improved  color  values,  and  better 
general  distribution.  Some  central  stations 
are  successfully  using  the  metallic  flame 
lamp  to  compete  with  gas  arc  lamps  which 
are  used  outside  of  store  entrances. 

Some  years  ago  before  the  advent  of  the 
series  A.  C.  inclosed  lamp  the  only  method 
known  for  successfully  operating  arc 
lamps  was  from  direct  current  series  arc 
machines,  which  were  admittedly  of  very 
low  electrical  efficiencies.  In  addition  to 
this,  other  losses  were  incurred  owing  to 
the  method  of  belt  driving,  countershafts, 
etc.  The  advantage  of  the  series  A.  C. 
carbon  lamp,  with  its  constant  current 
regulating  transformer,  made  possible  a 
higher  central  station  efficiency  and  a 
much  simplified  arrangement  which  the 
up-to-date  central  stations  were  quick  to 
avail  themselves  of  by  adopting  the  series 
A.  C.  arc  lighting  apparatus.  As  this  has 
been  so  generally  adopted  and  so  well 
liked  from  the  viewpoint  of  the  central 
station  operator,  so  far  as  the  generating 
apparatus  is  concerned,  it  is  necessary 
with  the  metallic  flame  lamp,  which  is 
distinctly  a  direct  current  proposition,  to 
operate  the  system  from  alternating  cur- 
rent generating  apparatus.  The  research 
work  done  by  Mr.  Peter  Cooper  Hewitt 
brought  forth  the  mercury  rectifier,  whose 
function  is  to  suppress  a  certain  portion 
of  the  A.  C.  wave  and  produce  what  is 
in  effect  a  pulsating  direct  current.  One 
of  the  applications  of  this  device  is  to  use 
it  in  conjunction  with  a  regulating  trans- 
former, enabling  direct  current  lamps  to 
be  operated  from  alternating  current  gen- 
erating apparatus. 

There  are  three  different  forms  of 
modern  arc  lighting  circuits  and  their  ap- 
proximate efficiences,  which  are.  roughly, 
as  follows : 

Per  cent. 
With  arc  machines  driven  by  motors .  .   66 
Series  A.  C.  with  constant  current  reg- 
ulating transformers  from  A.  C.  sup- 
ply circuits 90 
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A.  C,  supply  with  regulating  trans- 
formers and  Cooper  Hewitt  arc  rec- 
tifiers    88 

In  considering  these  efficiencies  (which 
are  the  efficiencies  of  the  systems)  the 
saving  in  the  wattage  per  lamp  without  a 
corresponding  reduction  in  the  amount  of 
light  produced  must  of  course  be  taken 
into  consideration,  as  on  this  depends  the 
real  value  of  the  system.  The  metallic 
flame  outfit  occupies  the  minimum  amount 
of  floor  space,  works  upon  the  static  prin- 
ciple and  requires  very  infrequent  atten- 
tion. In  addition  the  metallic  flame  sys- 
tem can  then  be  operated  from  25-cycle 
circuits,  which  are  common  with  trans- 
mission and  railway  plants  and  companies 
supplying  energy  strictly  for  power  pur- 
poses, and  as  good  operation  obtained  as 
on  60  cycles.  This  cannot  be  accomplished 
with  series  A.  C.  carbon  lamps. 

I  have  not  undertaken  in  this  article  to 
go  into  the  comparative  maintenance  costs, 
but  figures  are  available  which  show  that 
the  metallic  flame  system  can  be  main- 
tained at  a  cost  not  higher  than  that  in- 
volved in  the  maintenance  of  series  A.  C. 
carbon  outfits,  and  in  some  cases  consid- 
erably lower. 

It  is  only  fair  to  prophesy  that  the  re- 
sult of  the  past  eight  or  ten   years'  re- 


search work  promises  that  in  the  next 
period  of  similar  duration  lamps  of  still 
higher  efficiency  will  be  produced,  as  we 
must  bear  in  mind  that  the  mechanical 
equivalent  of  a  white  light  is  about  0.07 
watt  per  candle ;  but  so  far  as  can  now  be 
seen,  it  will  be  some  years  before  a  sys- 
tem will  be  developed  which  will  show 
very  much  improvement  over  the  present 
metallic  flame  arc  lamp  system.  The  in- 
closed carbon  lamp  will  still  have  its  field, 
as  will  the  impregnated  carbon  lamp,  as 
they  will  still  be  installed  in  interior  work 
where  the  fumes  from  the  metallic  flame : 
arc  and  the  by-products  which  it  throws 
off  are  an  objection;  but  the  great  advan- 
tages of  the  metallic  flame  lamp  are  found 
in  its  high  efficiency  as  a  light  source,  its 
low  maintenance  cost,  long  life  per  trim, 
practically  ideal  light  distribution  curve 
for  street  illumination,  the  so-called  white 
color  of  the  light  and  the  ability  of  the 
lamp  to  operate  with  a  considerable  light 
volume  with  small  current  values,  and  it 
is  fast  displacing  all  other  types  of  arc 
lamps  for  street  illumination. 

It  should  be  noted  that  the  lamp  will 
operate  quite  as  well  from  a  good  constant 
current  arc  machine,  if  it  is  rewound  for 
the  proper  amperage  and  the  user  is  will- 
ing to  put  up  with  the  resulting  inefficient 
operation  of  this  type  of  generating  unit. 


Distance  Control  of  Gas  Street  Lighting  in  England 


By  James  A.  Seager. 


The  gas  lighting  authorities  of  Ameri- 
can cities  largely  depend  on  the  old- 
fashioned  method  of  lighting  and  extin- 
guishing street  gas  lamps  by  hand,  but 
on  the  continent  of  Europe  considerable 
progress  has  been  made  in  the  adoption  of 
automatic  devices  for  the  control  of  street 
lighting,  and,  although  viewed  in  a  cer- 
tain sense  this  appertains  rather  to  the 
mechanical  than  to  the  illuminating  por- 
tion of  the  subject,  it  is  difficult  to  draw 
a  hard  and  fast  line  between  the  two  com- 
ponents of  the  problem.  It  may,  there- 
fore, be  interesting  to  review  briefly  the 
causes  which  have  tended  toward  this 
practice,  at  any  rate  so  far  as  Great 
Britain  is  concerned,  and  to  give  a  sum- 


mary of  two  or  three  of  the  systems 
which  at  the  present  time  appear  to  most 
satisfactorily  meet  the  conditions  imposed 
as  the  result  of  experience  in  this  direc- 
tion. 

The  older  style  of  lighting  and  extin- 
guishing has  two  or  three  disadvantages 
which  cannot  fail  to  have  been  realized 
by  those  interested  in  the  public  supply 
of  gas.  The  most  important  is  that  it  is 
impossible  to  control  the  old  system  from 
a  central  point,  and  much  has  to  be  left  to 
the  honesty  and  discretion  of  each  in- 
dividual lamp  lighter.  Moreover,  as  in 
Great  Britain  at  any  rate  the  number  of 
lamps  under  the  charge  of  each  lighter 
varies    from,    say,    sixty    in    the    smaller 
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towns  to  120  in  the  longer  beats  in  large 
towns,  it  is  impossible  to  obtain  simulta- 
neous lighting  and  extinguishing.  It  may 
be  safely  allowed  that  the  average  time 
taken  by  a  lamp  lighter  from  the  moment 
when  he  starts  on  his  rounds  to  the  time 
when  he  finishes  his  last  lamp  is  not  un- 
der one  hour,  and  the  result  is  that  either 
the  conditions  as  to  keeping  lamps  burn- 
ing between  sunset  and  sunrise  are  not 
strictly  observed  or  else  a  considerable 
amount  of  gas  is  wasted  at  each  end  of 
the  burning  period.  Fig.  i  illustrates  this 
diagrammatically.  In  this  are  shown  ver- 
tically the  hours  of  darkness  for  every 
period  of  the  year  at  the  longitude  of  the 
British  Isles,  and,  therefore,  the  area  en- 


closed between  the  two  vertical  lines  and 
the  horizontal  base,  together  with  the 
lower  edge  of  the  black  band,  may  be 
taken  as  a  measure  of  the  amount  of  gas 
burned  throughout  a  year  on  any  system 
which  could  instantaneously  light  and  ex- 
tinguish all  its  lamps  at  sunset  and  sun- 
rise. With  the  old  system  of  lighting 
this  is  impossible,  and  assuming  that  the 
lamp  lighter  starts  an  hour  before  sunset 
to  light  up  and  finishes  extinguishing  an 
hour  after  sunrise  the  average  loss  of  gas 
per  day  would  be  represented  by  one 
hour's  burning  of  each  lamp  multiplied  by 
the  number  of  lamps  in  the  area.  There- 
fore, the  whole  area  covered  by  the  black 
band  in   Fig,    i   represents  the   waste  of 
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gas  throughout  the  year  due  to  hand 
lighting  to  the  same  scale  as  the  gas 
above  mentioned.  Assuming  that  all  the 
street  lamps  are  burned  from  sunset  to 
sunrise  throughout  the  year,  it  will  be 
found  from  the  diagram  that  7.8  of  the 
total  quantity  of  gas  throughout  the  year 
is  wasted,  which  is  by  no  means  an  in- 
considerable figure. 

The  argument  may,  however,  be  car- 
ried a  little  further.  It  will  be  found  on 
averaging  the  ordinates  of  the  curve  in 
Fig.  I  that  the  average  day  in  Great 
Britain  contains  about  11  hours  15  min- 
utes between  sunset  and  sunrise.  Fig.  2 
shows  the  state  of  affairs  in  March  27  of 
this  year.  Sunset  occurred  at  6.21  p.  m., 
and  sunrise  at  5.51  a.  m.,  giving  11  hours 
30  minutes  darkness.  This  is  sufficiently 
near  to  the  average  value  to  enable  us  to 
obtain  a  fair  deduction.  If  in  Fig.  2  the 
line  E.  C.  represents  the  amount  of  gas 
used  at  any  instant  of  street  lighting,  the 
rectangle  C.  E.  F.  D.  is  equal  to  the  total 
gas  used  during  the  night  after  all  lamps 
are  alight  throughout,  but  as  above  men- 
tioned each  lamp  lighter  will  take  approx- 
imately an  hour  to  go  round  his  beat  in 
order  to  light  up  his  lamps  and  another 
hour  to  extinguish.  The  consumption  of 
gas  during  these  periods  is,  therefore,  rep- 
resented by  the  area  of  the  triangles  A.  E. 
C.  and  D.  B.  F.  The  total  consumption 
of  gas  is,  therefore,  shown  by  the  area  of 
Fig.  A.  E.  F.  D.,  and  the  percentage  of 
saving  gas  by  automatic  lighting  and  ex- 
tinguishing, assuming  this  to  be  instan- 
taneous is,  therefore : 

Area  A.  E.  C.  -j-  Area  D.  B.  F. 


Area  A.  E.  F.  B. 


X    100. 


in  this  case  the  figure  is  8  per  cent. 

Another  point  is  that  in  many  areas 
half  the  lamps  could  be  extinguished  after 
midnight,  the  remaining  half  burning  un- 
til dawn.  It  is  hardly  practicable  to  do 
this  by  hand,  as  the  lamp  lighters  would 
have  to  go  around  their  beat  three  times 
daily.  Even  assuming  this  possible  the 
bulk  of  the  time  taken  in  extinguishing  is 
occupied  in  walking  from  post  to  post, 
and  a  round  could  not  be  done  in  less  than 
three-quarters  of  an  hour,  extinguishing 
only  half  the  lamps.  The  gas  used  at 
such  times  is  shown  by  triangles  G.  H.  L. 


and  K.  M.  D.  and  the  total  gas  used  will 
be  represented  by  Fig.  A.  E.  G.  L,  K.  M. 
The  percentage  saving  by  automatic  ex- 
tinguishing would,  therefore,  be 
Area  A.  E.  C  + 

Area  G.  H.  L.  -f  Area  K.  M.  D. 

X   100 

Area  A.  E.  G.  L.  K.  M. 
equaling  in  this  case  about  9.7  per  cent. 

But,  owing  to  the  impracticability  in 
most  cases  of  turning  men  out  at  mid- 
night to  extinguish  half  the  lamps  a 
fairer  comparison  is  between  the  auto- 
matic extinguishing  system  putting  half 
the  lamps  out  at  midnight  and  the  hand 
system  leaving  the  whole  of  the  lamps  on 
till  dawn,  i.  e.,  the  percentage  saving 
being 
Area  A.  E.  C.  + 

Area  G.  H.  K.  F.  -f-  Area  F.  B.  D. 

X  100 

Area  A.  E.  F.  B. 
or  about  30  per  cent,  saving,  which  is  an 
item  worth  consideration  by  every  gas  I 
engineer.  Added  to  this  there  is  the  con-  ' 
sideration  that  a  huge  saving  of  wages  of 
lamp  lighters  is  effected.  In  Glasgow, 
where  there  is  no  intention  of  spending 
money  needlessly,  each  lamp  lighter  re- 
ceives £67  12  o  per  annum  for  looking 
after  118  lamps;  in  London  under  the 
lighting  department  of  the  Gas  Light  and 
Coke  Company,  each  man  lights  eighty 
lamps  by  torch;  at  Bath,  a  representative 
provincial  city,  each  lamp  lighter  looks 
after  sixty  lamps,  and  there  is  no  doubt 
that  in  every  commercial  type  of  auto- 
matic controllers,  whether  operated  by 
means  of  clockwork  (which  may  require 
periodic  setting  and  adjusting)  or  by 
means  of  a  wave  of  pressure  from  a  cen- 
tral source,  an  immense  saving  of  wages 
is  effected.  It  is  not  the  intention  here, 
however,  to  enter  minutely  into  financial 
considerations,  and  beyond  saying  that 
the  types  of  automatic  controllers  on  the 
British  market  range  from  about  30  to 
£2  per  lamp,  the  money  part  of  the  ques- 
tion will  not  be  further  regarded  in  this 
article,  especially  as  prices  both  for  ap- 
paratus and  labor  vary  so  much  in  the 
old  country  and  the  new.  It  may,  there- 
fore, be  interesting  to  mention  represent- 
ative types  of  automatic  gas  controllers 
which  have   found  their  way  into  public 
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favor  in  Great  Britain.  These  may  be 
divided  into  two  classes;  first,  those 
which  depend  on  clockwork  for  their  op- 
eration, and,  second,  those  which  are  op- 
erated by  a  temporary  increase  in  gas 
pressures.  Both  systems  have  their  ad- 
herents, and  it  will  be  advisable  to  brief- 
ly summarize  some  of  the  points  which 
have  been  raised  on  both  sides  without 
attempting  a  conclusion. 

Clockwork  devices  require  periodic  re- 
setting of  time,  both  as  to  the  hour  of  ex- 
tinguishing and  the  hour  of  lighting; 
this,  however,  can  be  effected  by  the  lamp 
cleaner  during  his  ordinary  circuit.  They 
have  another  feature,  however,  which  is 
perhaps  a  little  more  serious  in  cities 
such  as  London,  which  are  occasionally 
visited  by  dense  fogs ;  this  is,  that  as  the 
the  times  are  definitely  fixed  for  a  certain 
period  until  the  next  resetting,  it  does 
not  matter  how  dark  it  may  become  at 
mid-day  owing  to  fog,  the  lamps  will  re- 
main unlighted,  and  there  are  no  •  means 
of  controlling  this  from  the  gas  works, 
except  by  organizing  an  emergency  gang 
to  turn  on  the  lights  by  torch,  an  almost 
impossible  proceeding. 

To  a  smaller  extent  this  disadvantage 
is  apparent  in  most  towns  subject  to  dark 
and  light  evenings,  the  fixed  time  being 
in  most  cases  a  disadvantage.  On  the 
other  hand  the  automatic  system  of  light- 
ing by  means  of  a  gas  pressure  wave  has 
been  objected  to  on  the  ground  that  such 
an  increase  for  however  short  a  period 
may  interfere  with  consumers  having  gas 
fires  and  gas  cookers,  and  also  with  the 
bye-pass  of  private  installations.  The 
old-fashioned  water  seal  is  rapidly  pass- 
ing out  of  use  in  Great  Britain,  which  is 
a  matter  for  considerable  thankfulness; 
where,  however,  they  are  still  present 
there  is  a  danger  of  the  pressure  wave 
blowing  the  water  out  of  the  seal  and 
starting  an  escape.  It  will  also  be  found 
that  in  a  gas  supply  system  of  any  magni- 
tude there  are  surges  of  gas  pressure 
which  are  independent  of  this  installation 
transmitted  from  the  works.  For  exam- 
ple, in  the  case  of  fog  a  large  number 
of  private  houses  will  put  the  lights  on, 
and  should  this  fog  clear  off  suddenly 
these  will  be  extinguished  equally  smart- 
ly.    Over  a  long  main,  a  rise  of  pressure 


due  to  the  sudden  check  will  immediately 
be  felt,  with  the  result  that,  should  this 
rise  reach  the  limits  of  the  operating 
movements  of  the  automatic  control,  the 
natural  sequence  of  events  in  the  lamps 
will  be  reversed,  and  they  will  light  up 
during  the  hours  of  light  and  be  extin- 
guished during  the  hours  of  darkness, 
until  they  are  attended  to  individually 
and  put  on  the  right  sequence  again. 

Without  entering  too  deeply  into  such 
a  controversial  subject,  however,  it  may 
as  M'ell  be  stated  that  automatic  gas  light- 
ing of  street  lamps  is  being  experimented 
with,  and  adopted  on  one  principle  or  an- 
other by  almost  every  public  gas  lighting 
authority  of  any  magnitude  in  Great 
Britain. 

The  "  Gunfire  "  controllers,  which  will 
be  mentioned  later,  are  in  use  to  the  ex- 
tent of  considerably  over  30,000  through- 
out the  country.  At  Folkestone,  for  ex- 
ample, over  1000  have  been  adopted,  after 
trials  extending  over  two  years,  while 
Bournemouth  started  with  150,  extended 
to  560,  and  has  now  1160,  while  Oxford 
commenced  with  60  and  has  now  1500. 
The  "  Rostin  "  controller,  which  is  of  the 
pressure  control  type,  is  being  used  pc- 
tensively  in  the  London  area.  The  Gas 
Light  and  Coke  Company  in  London, 
after  having  made  three  consecutive  in- 
stallations in  the  boroughs  of  Lambeth, 
Westminster  and  Battersea,  have  decided 
to  extend  the  "  Rostin  "  apparatus  to  the 
whole  of  the  Westminster,  Lambeth  and 
Southwark  districts,  comprising  over  3200 
lamps.  Also  the  Tottenham  and  Edmon- 
ton Gas  companies  have  decided  to  have 
the  "  Rostin "  apparatus  fitted  through- 
out the  whole  of  their  districts,  covering 
sixteen  square  miles,  and  comprising 
5000  lamps,  while  in  Liverpool  a  prefer- 
ence is  shown  toward  the  "  Horstmann  " 
controller,  which  is  self  adjusting  as  re- 
gards lighting  hours,  and  merely  require 
weekly  winding.  A  type  of  distance  pres- 
sure lighter  which  is  now  making  head- 
way in  Great  Britain,  but  which  has  its 
chief  strength  on  the  continent,  is  the 
"  Bamag."  Taking  the  figures  for  the 
whole  European  area  up  to  Nov.  i,  1908, 
no  less  than  28,000  "  Bamag  "  controllers 
have  been  supplied  up  to  over  200  towns, 
{To  be  Continued.) 
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Studies   of   rNoiatle    Installations 


The  Y.  W.  C.  A.  Building,  East  Fifteenth  Street, 

New  York  City 


A  thing  may  be  notable  for  faults,  as 
well  as  for  virtues.  If  all  the  bad  light- 
ing installations  were  to  be  remodeled  on 
illuminating  engineering  principles  within 
the  next  ten  years,  illuminating  engineers, 
electrical  contractors,  and  gas  fitters 
would  enjoy  a  financial  millennium. 
There  is  many  an  installation  at  the  pres- 
ent time  which  reminds  one  of  the  cloth- 
ing of  the  oldest  boy  of  a  large  but  poor 
family,  who  has  developed  too  fast  for 
the  resources  and  tact  of  the  well  mean- 
ing but  overworked  housewife  to  keep  up 
with  him,  and  whose  garments  show  the 
various  discrepancies  and  abbreviations 
marking  the  different  epochs  of  his  evolu- 
tion ;  the  long  trousers  that  superseded 
the  knickerbockers  fail  to  connect  with 
the  tops  of  his  shoes,  and  the  coat  seems 
to  have  shriveled  up  from  chagrin  at  not 
being  able  to  meet  its  obligations  as  to 
length  of  sleeve  and  breadth  of  chest. 
The  means  of  producing  artificial  lighting 
have  advanced  with  exceeding  rapidity 
during  the  past  twenty-five  years,  and 
have  in  many  cases  left  the  old  methods 
for  its  utilization  in  a  state  of  decrepitude 
and  misfit;  there  are  often  evidences  of 
an  effort  to  fit  the  garment  to  the  grow- 
ing boy,  with  the  usual  bizarre  results. 

The  building  chosen  for  review  in  this 
article  is  not  taken  as  an  individual 
"  horrible  example,"  but  as  a  type  to 
illustrate  a  large  class.  It  is  devoted  to 
the  usual  purposes  of  such  organizations 
— namely,  for  social  gatherings,  and  for 
night  and  day  classes  in  various  practical 
studies.     Space  will  not  permit  the  illus- 


tration of  all  the  rooms,  but  those  shown 
are  fair  examples  of  the  general  installa- 
tion. 

Fig.  I  shows  the  rooms  used  as  a  res- 
taurant. It  will  at  once  be  observed  that 
very  considerable  and  successful  efforts 
have  been  made  toward  the  artistic  struc- 
ture and  decoration  of  these  rooms.  The 
ceiling  is  handsomely  paneled,  and  the 
large  fireplace  is  excellent,  as  in  fact  are 
the  decorations  in  general.  Surely  this 
room  calls  for  a  method  of  lighting  in 
keeping  with  its  artistic  merit.  Whatever 
else  may  be  said  of  the  cluster  of  bare  elec- 
tric lamps  under  the  single  large  reflector, 
no  one  will  claim  for  it  a  primarily  artis- 
tic value.  Its  presence  is  evidently  the 
result  of  a  desire  to  get  "  something  bet- 
ter "  than  the  old  system,  which  was  evi- 
dently the  conventional  combination  gas 
and;  electric  fixture — one  of  which  may 
be  seen  beyond  the  archway.  Combina- 
tion brackets  of  similar  design  appear 
over  the  fireplace  and  on  the  side  walls. 
That  the  electric  illumination  was  an 
afterthought  is  shown  by  the  presence  of 
molding  wiring,  and  by  the  use,  to  an 
unwarranted  extent,  of  flexible  cord. 
This  should  furnish  an  impressive  ex- 
ample to  the  gas  people  of  a  lost  oppor- 
tunity— and  there  are  hundreds  of  thou- 
sands of  others  of  a  similar  character. 
Evidently  the  original  installation  of  gas 
and  electric  light  proved  to  give  inade- 
quate illumination;  the  thing  to  be  done 
was  then  to  "  string  up  "  some  additional 
electric  lamps.  The  phrase  just  ex- 
presses it;  there  was  no  thoughtful  con- 


FIG.   I. — ^RESTAURANT. 


FIG.  2. — TYPEWRITING  CLASS  ROOM. 
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FIG.    3. — DRESSMAKING   CLASS. 


sideration  or  careful  calculation  as  to 
what  lamps  and  reflectors  would  be  best 
suited  to  the  purpose,  nor  where  they 
should  be  put;  the  electric  wireman  came 
in  and  "  strung  "  his  wires  and  hung  up 
electric  lamps  wherever  his  fancy  dic- 
tated. 

Fig.  2  plainly  shows  the  purpose  for 
which  the  room  is  used,  a  purpose  which 
undoubtedly  calls  for  its  use  at  night  for 
a  very  considerable  portion  of  the  time ; 
hence  the  additional  importance  of  good 
lighting.  The  combination  gas  and  elec- 
tric fixture  originally  installed  is  still  in 
evidence.  The  ordinary  flame  gas  burn- 
ers are  still  in  the  place,  with  plain  opal 
globes ;  then  there  are  the  sprawling  elec- 
tric arms,  with  lamps  pointing  in  either 
direction.  More  light  was  wanted; 
moldings  were  run  on  the  ceiling  and 
down  the  side  walls.  Two  nine-lamp 
clusters  were  hung  up,  with  bare  lamps, 
and  a  reflector  safely  lifted  above  all  pos- 
sibility of  doing  any  good.  A  single  drop 
cord  supporting  a  lamp  and  tin  shade  was 


added,  lor  what  particular  purpose  does 
not  appear.  A  side  bracket  was  placed  so 
as  to  project  the  lamps  beyond  the  book- 
case. It  would  be  difficult  to  conceive  a 
more  heterogeneous  and  makeshift  ar- 
rangement of  lamps  and  fixtures  than  is 
here  shown.  The  bare  lamps  for  the 
bookcase  shine  directly  into  the  eyes  of 
all  the  pupils,  while  the  bare  lamps  above 
finish  the  work  of  destruction  of  the  eyes 
of  those  sitting  on  the  back  seats. 

Fig.  3  is  a  view  of  the  room  occupied 
by  the  dressmaking  class.  The  fixtures 
here,  particularly  the  two-light  electrolier 
in  the  foreground,  are  grotesque  in  their 
absurdity.  If  the  dresses  turned  out  here 
fit  their  wearers  no  better  than  the  light 
units  fit  the  purpose  of  illumination,  the 
work  of  the  fair  pupils  would  be  better 
suited  to  a  fusilleer  parade  than  to  the 
reception  room  or  ball. 

Fig.  4  is  a  room  used  for  sewing  classes. 
The  experiments  in  illumination  are  again 
varied,  two  different  types  of  fixture  being 
used,    probably    with    the    idea    that   one 
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FIG.  4. — SEWING  CLASS  ROOM. 


should  be  given  a  choice  of  evils.  No 
wonder  the  oculist  tells  us  that  the  elec- 
tric light  is  hard  on  the  eyes;  a  bath 
would  be  hard  on  the  body  if  one  had  to 
take  it  directly  from  the  nozzle  of  a  fire- 
hose. 

Now,  this  installation  is  no  better  and 
no  worse  than  innumerable  others ;  it  is 
inefficient,  uneconomical,  ugly  in  appear- 
ance, and  injurious  to  the  eyes  of  those 
using  it.  The  reason  for  its  existence  can 
be  given  in  a  single  word — ignorance ; 
not  willful  ignorance,  but  simply  the  ig- 
norance of  neglect.  The  reason  that 
would  probably  be  given  by  those  re- 
sponsible for  it  would  be  that  they  could 
not  afford  anything  better.  The  fact  is, 
however,  that,  as  compared  with  a  mod- 
ern installation  put  in  on  illuminating  en- 


gineering principles,  the  present  one  is 
the  height  of  extravagance.  The  results 
are  unquestionably  bad,  both  as  to  quan- 
tity and  quality,  and  the  expense  of  main- 
tenance more  than  enough  to  furnish  a 
thoroughly  satisfactory  lighting  system. 
All  that  is  needed  here  is  knowledge,  the 
application  of  illuminating  engineering, 
and  the  expenditure  of  a  comparatively 
small  sum  of  money,  which  would  be  re- 
paid undoubtedly  in  less  than  a  year  from 
the  savings  effected.  Either  gas,  electric- 
ity, or  a  combination  of  both  can  be  used 
to  give  satisfactory  results. 

Who  will  be  the  first  electrical  con- 
tractor, or  gas  fitter,  to  convince  the  man- 
agers of  this  building  that  they  can  gtt 
modern  illumination,  save  the  association 
money,  and  protect  the  eyes  of  its  patrons  ? 
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Brackets 


So  long  as  there  are  side  walls  there 
will  be  brackets.  The  illuminating  engi- 
neer, particularly  the  novice,  is  rather 
given  to  decrying  the  use  of  bracket  light- 
ing, but  it  has  its  purposes,  which  it  ac- 
complishes in  a  manner  that  cannot  be 
equally  well  secured  by  any  other  means. 
The  theoretical  objections  to  the  bracket 
are  its  lack  of  efficiency  on  account  of  its 
position  and  its  location,  usually  more  or 
less  in  the  direct  line  of  vision.  To  the 
former  objection  the  answer  may  be  given 
that  a  position  on  the  side  wall  is  the 
only  one  which  will  give  the  brightest 
illumination  around  the  outer  portions  of 
the  room,  both  on  the  floor  and  walls,  and 
this  may  be  an  essential  quality  in  an 
illuminating  scheme;  as,  for  instance, 
where  it  is  desirable  to  even  up  illumina- 
tion from  a  central  unit  used  to  light  a 
large  area.  The  second  objection  may  be 
met  by  the  claim  that  a  well-diffused  light 
reaching  the  eye  from  a  low  angle  is  much 
less  trying  than  a  light  of  equal  intensity 
given  out  from  a  high  angle. 

Besides  having  these  utilitarian  advan- 
tages, a  wall  bracket  is  also  frequently 
called  into  requisition  as  a  decorative 
element,  to  relieve  a  too  wide  expanse  of 


wall  space  or  to  furnish  a  real  or  apparent 
source  of  illumination  where  the  other 
sources  may  be  wholly  or  in  part  hidden 
from  view.  An  instance  of  what  may  be 
accompHshed  by  bracket  lighting,  even  in 
a  large  space,  was  shown  in  the  illumina- 
tion of  the  Maxine  Elliott  Theatre,  de- 
scribed in  a  recent  issue. 

From  the  engineering  standpoint  there 
is  one  hard  and  fast  rule  which  must 
positively  be  observed  in  all  cases  of 
bracket  lighting,  and  that  is  to  screen  the 
light-source  completely  by  means  of  dif- 
fusing globes,  gas  flames  used  with  imi- 
tation candles  excepted.  To  put  up  a 
bare  electric  or  incandescent  gas  light  on 
a  bracket  is  an  outrage  alike  against  art 
and  hygiene,  and  is  under  no  circum- 
stances to  be  tolerated. 

The  artistic  treatment  of  brackets  offers 
a  fairly  large  range  for  originality  and 
effect,  although  naturally  not  so  broad  as 
that  of  the  chandelier.  Brackets  are  or- 
dinarily, and  always  ought  to  be,  placed 
at  least  approximately  within  reach  of  the 
hand ;  thus  being  seen  at  short  range,  they 
can  be  given  greater  elaboration  of  details 
than  is  admissible  in  chandeliers,  which 
are   often   far   from   the   point   of   vision. 


FIG.    I. — SIMPLE   BRACKETS. 
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FIG.  2. — INVERTED  GAS   LAMP  BRACKET. 

If  their  possibilities  for  decorative  treat- 
ment are  somewhat  less,  they  possess  the 
compensating  advantage  of  offering  less 
opportunity  for  ugliness.  The  simplest 
form  of  bracket  is  simply  a  "  canopy,"  or 
wall  plate,  a  short  piece  of  tubing,  either 
bent  or  furnished  with  an  angle  fitting 
and  supplied  with  either  a  single  gas  or 
electric  lamp,  as  shown  in  Fig.  i.  Such 
brackets  involve  nothing  more  than  the 
mechanical  necessities,  and  hence  are 
neither  ugly  nor  artistic. 

Variations  from  this  simple  form  may 
be  made  in  endless  variety  by  elaborat- 
ing the  canopy,  or  wall  plate,  and  the 
support.  As  pointed  out  in  a  previous  ar- 
ticle, a  very  slight  variation  in  line  or 
contour  from  the  simplest  forms  gives  an 
unmistakably  artistic  touch.  This  is  well 
illustrated  in  Fig.  2,  in  which  the  oval 
wall  plate  and  double  curve  of  the  sup- 
porting arm  give  a  decidedly  pleasing 
effect  and  quite  destroy  the  hard,  mechan- 
ical appearance  of  the  simple  forms 
shown  in  Fig.  i. 

Probably  the  two  elements  most  com- 
monly used  in  the  artistic  treatment  of 
brackets  is  the  torch  and  the  cornucopia, 
the  former  on  account  of  its  symbolism 
as  well  as  its  mechanical  adaptability  and 
the  latter  also  on  account  of  its  symbolism 
and  its  naturally  graceful  lines. 

Fig-  3  gives  two  examples  of  the  sim- 


plest form  of  the  torch  motive.  These 
have  a  lightness  and  grace  that  suit  them 
to  residence  lighting.  The  torch  is  a 
n}ore  general  favorite  for  massive  treat- 
ment, for  use  in  large  public  buildings, 
particularly  in  hallways  and  entrances. 
They  are  frequently  fitted  with  opalescent 
globes,  so  as  to  simulate  a  flame.  An  ef- 
fective design  of  this  type  is  shown  in 
Fig.  4. 

The  cornucopia  likewise  admits  of  sub- 
stantial construction,  and  is  hence  better 
adapted  to  large  interiors  than  to  resi- 
dences. The  essential  line  of  beauty  of  the 
cornucopia  is  the  continuous  curve  from 
its  small  end  to  the  flaring  bell.  To  produce 
this  requires  that  it  should  be  cast  com- 
plete, and  this  is  naturally  more  expensive 
than  simpler  forms  of  construction.  Fig. 
5  shows  a  beautiful  combination  of  both 
the  cornucopia  and  torch  elements,  the 
latter  being  used  as  a  wall  plate.  At- 
tempts are  not  infrequently  made  to  imi- 
tate the  cornucopia  by  the  use  of  tubing 
and  spun  metal  parts,  but  these  imitations 
not  only  proclaim  their  falsity  but  offend 
the  eye  by  reason  of  their  faulty  mechan- 
ics. Such  a  construction  is  suggested  by 
Fig.  6.  The  difference  between  this  and 
Fig.  7  is  sufficiently  apparent. 

The  problem  of  combining  a  single  gas 


FIG.    3. — SI5IPLE    FORMS    OF    TORCH    MOTIVE. 


256 


THE   ILLUMINATING   ENGINEER 


and  electric  light  on  one 
bracket  gives  rise  to  many 
perplexities,  the  difficulty 
being  to  keep  the  balance 
between  the  two  light- 
sources.  ■  Fig.  8  shows  a 
number  of  solutions  of 
the  problem.  A  is  a  sim- 
ple arrangement  of  a  gas 
flame  above  an  electric 
lamp  placed  vertically. 
This  produces  a  balanced 
appearance  and  is  free 
from  technical  objections. 
In  B  the  electric  lamp  is 
placed  at  an  angle,  which 
is  advantageous  in  certain 
locations  and  does  not 
destroy  the  balance.  C  is 
an  attempt  to  place  the 
gas  back  of  and  slightly 
above  the  electric  lamp, 
but  is  scarcely  successful. 
It  is  unscientific  from  the 
fact  that  the  electric  shade 
is  directly  in  the  way  of 
the  light  from  the  gas 
burner,  hence  the  gas 
burner  has  the  appearance 
of  being  out  of  place.  D 
is  hopelessly  out  of  bal- 
ance, but  could  be  made 
entirely  successful  by  us- 
ing one  of  the  small  man- 
tle burners  and  fitting  it 
with  the  same  glassware 
as  the  electric  lamp. 


FIGS.  4. 


FIG.   7. 


Fig.  9  is  an  exquisite  piece  of  work- 
manship and  design  from  the  Petite- 
Trianon.  The  use  of  the  French  horn  for 
the  bracket  arms  is  highly  effective. 

The  use  of  a  mirror  in  connection  with 
the  wall  plate  is  particularly  suited  to 
certain  residence  purposes.  Neat  designs 
of  this  class  are  shown  in  Figs.  10  and  11. 

Brackets  afford  an  opportunity  for  the 
use  of  other  materials  than  metal.  Ex- 
quisite brackets  for  residence  use  are  pro- 
duced in  Dresden  porcelain ;  glass  is  also 
available,  and  the  possibilities  of  wood  in 
connection  with  electric  light  have  been 
scarcely  touched  upon  as  yet.  There  is 
no  structural  reason  why  brackets  for 
supporting  electric  lamps  should  not  be 
considered  a  part  of  the  woodwork  and 
correspond  with  the   door  frames. 
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FIG.   S-A. 


FIG.    9. 
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Photometry  of  Light  Sources  With  Reflectors 


By  W.  J.  Cady. 


There  is  a  general  idea  that  lamps  with 
reflectors  may  be  tested  photometrically- 
just  as  the  lamps  themselves  would  be 
tested,  but  there  are  certain  differences 
which,  if  they  are  not  borne  in  mind,  will 
lead  to  grave  errors,  errors  which  concern 
the  illuminating  engineer  as  well  as  the 
photometrist. 

Practically  all  photometry  is  based  upon 
the  law  of  inverse  squares  and,  directly 
or  indirectly,  assumes  a  point  source  of 
light  or  one  that  is  equivalent  to  a  point 
source.  Thus,  it  has  been  proved  that  for 
photometrical  purposes  the  filament  of  an 
incandescent  lamp  may  be  considered  as  a 
point  source  of  light  and  the  law  of  in- 
verse squares  applied  to  it,  provided  that 
measurements  are  made  upon  it  at  a  dis- 
tance from  the  lamp  of  more  than  five 
times  the  height  of  the  filament.*  If,  how- 
ever, a  parabolic  reflector  is  placed  about 
the  lamp  and  this  reflector  is  of  sufficient 
size  that  the  lamp  may  be  considered  a 
point  source  of  light,  all  of  the  light  will 
be  sent  out  in  practically  parallel  rays 
(see  Fig.  i).  The  intensity  of  illumina- 
tion at  a  point  B  will,  therefore,  be  equal 
to  that  at  A,  only  half  the  distance  from 
the  lamp  and  reflector,  so  that  if  a  pho- 
tometer head  were  placed  at  A  and  B 
the  readings  (representing  illumination) 
would  be  the  same.  Now  if  the  candle 
power  of  the  lamp  and  reflector  is  calcu- 
lated from  the  usual  inverse  square  law, 
it  will  be  found  to  be  four  times  as  great 
in  the  case  where  the  measurement  is 
made  at  B  as  that  made  at  A.    The  dotted 

*  Dr.  E  P.  Hyde.  Transactions  of  Ilium.  Ene. 
Soc.  for  Nov..  1908. 


line  shows  the  case  of  a  point  source 
where  the  rays  are  radial  instead  of  par- 
allel and  where  the  circle  (shown  full  and 
as  an  ellipse)  at  B  is  one-fourth  the  area 
of  the  dotted  circle,  the  proper  case  for 
the  inverse  square  law.  If  it  were  not  for 
a  certain  amount  of  absorption  of  light  in 
passing  through  the  air,  the  intensity  of 
illumination  would  be  the  same  at  a  dis- 
tance of  one  foot,  ten  feet,  or  ten  miles, 
and,  consequently,  an  innumerable  num- 
ber of  candle  power  values  might  be  found 
for  the  lamp  and  parabolic  reflector. 

As  stated  before,  in  the  case  of  the  the- 
oretically perfect  parabolic  reflector  which 
would  have  to  be  deep  enough  so  that 
practically  all  of  the  direct  rays  from  the 
light  source  would  strike  the  reflector, 
the  illumination  would  be  the  same  at 
various  distances  from  the  reflector  ex- 
cept for  the  absorption  of  the  atmosphere. 
If,  therefore,  the  illumination  were  meas- 
ured at  a  point  B   (Fig.  i)   at  a  conveni- 


FIG.    I. 

ent  distance  from  the  reflector  and  found 
to  be  X  foot-candles,  the  illumination  at 
one  foot  distance  would  also  be  X  foot- 
candles.  The  illumination  would  thus  be 
equivalent  to  that  at  one  foot  distance 
from  a  point  source  of  light  of  X  candle 
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jjower.  This  equivalent  candle  power  at 
one  foot  distance  might  be  made  the  basis 
of  rating  the  candle  power  of  searchlights, 
and  is  preferable  to  stating  the  equivalent 
candle  power  at  ten  or  twenty  foot  dis- 
tances, which  method  runs  into  very  large 
values  and  gives  no  means  of  comparing 
the  intensity  of  various  searchlights  un- 
til reduced  to  candle  power  equivalent  at 
the  same  distance. 


The  beams  from  all  searchlight  reflec- 
tors diverge  to  a  certain  extent  (as  shown 
in  Fig.  2)  and,  therefore,  the  intensity  of 
illumination  decreases  with  the  area  of 
cross  section.  The  outer  rays,  if  extend- 
ed backward,  would  meet  at  a  point  O, 
and  if  all  of  the  rays  met  at  this  point  this 
might  be  considered  as  the  center  of  radi- 
ation and  calculations  based  upon  this 
point.  The  rays  from  the  central  part  of 
the  parabolic  reflector,  however,  will  be 
much  more  nearly  parallel  and  would  meet 
at  a  point  considerably  further  from  the 
reflector  than  O. 

To  measure  the  candle  power  of  such  a 
beam,  illumination  readings  should  be 
taken  at  a  number  of  points  in  a  plane  at 
C  at  such  a  distance  from  the  source  of 
light  that  the  readings  could  be  made 
conveniently,  but  not  at  such  a  distance 
that  the  absorption  of  the  atmosphere 
would  appreciably  diminish  the  illumina- 
tion. These  readings  should  be  taken  at 
points  from  the  center  of  the  plane  to 
the  edge  of  the  plane  at  distances  apart 
representing  equal  areas.  An  average  of 
these  readings  will  then  give  a  true  aver- 
age illumination  at  the  plane  C.  The  area 
of  C  is  then  determined,  and  also  the  area 
of  cross  section  of  the  beam  at  D,  one  foot 
distant  from  the  center  of  radiation.  The 
illumination  at  D  will  then  be  found  by 
multiplying  the  foot-candles  at  C  by  the 
ratio  of  the  area  of  C  to  the  area  of  D. 
The  equivalent  average  candle  power  of 
the  beam  will,  therefore,  be  numerically 
equal  to  the  foot-candles  at  D.  As  the 
effectiveness  of  a  searchlight  depends 
upon  the  parallelism  of  the  beam,  if  the 


angle  of  the  divergence  of  the  beam  and 
the  area  of  cross  section  of  the  beam  at 
D  were  given,  these  values,  together  with 
the  equivalent  average  candle  power, 
would  enable  one  to  determine  the  illumi- 
nation at  any  distance  from  the  reflector, 
due  allowance  being  made  for  atmospheric 
absorption. 

Although  the  searchlight  is  rather  a 
special  case,  the  effect  of  parallel  rays 
takes  place  to  a  certain  extent  in  the  case 
of  most  reflectors,  and  especially  is  this 
so  with  concentrating  reflectors.  This 
fact  is  proved  by  a  test  on  a  concentrating 
reflector  placed  first  at  ten  feet,  and  then 
at  four  feet,  from  the  photometer  disc 
(see  Fig.  3).  In  the  test  at  ten  feet  the 
end-on  candle  power  is  29  per  cent  great- 
er than  that  calculated  from  the  test  at 
four  feet.  Had  the  reflector  been  of  the 
parabolic  type,  so  that  all  the  rays  were 
parallel,  the  illumination  on  the  photom- 
eter disc  would  have  been  the  same  at 
both  distances,  and  consequently  the  can- 
dle power  calculated  for  the  ten  foot  dis- 
tance would  have  turned  out  to  have  been 
10- 
—  ,  or  6%  times  as  great  as  for  the  four 

A' 
foot  distance.  Theoretically  the  mean 
spherical  candle  power  for  a  parabolic  re- 
flector would  be  greater  when  tested  at  a 
large  distance  than  at  a  short  distance, 
provided,  of  course,  that  the  inverse 
square  law  were  used,  but  in  the  curves 


FIG.  3. 
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shown  for  the  concentrating  reflector 
this  is  not  the  case.  However,  certain 
tests  with  concentrating  reflectors  have 
shown  a  much  higher  efficiency  of  total 
amount  of  light  than  could  possibly  be  the 
case  with  such  reflectors,  and  this  is  prob- 
ably due  to  the  inverse  square  law  not  be- 
ing strictly  applicable. 

With  some  photometers  measurements 
are  made  by  moving  a  photometer  head 
between  the  lamp  tested  and  the  standard 
lamp,  but  in  the  cases  where  the  reflectors 
are  tested  this  method  should  not  be  used, 
especially  where  the  photometer  head  is 
moved  a  considerable  distance,'  as  this 
produces  a  variable  distance  between  the 
reflector  and  the  photometer  head.  In- 
stead, this  should  be  a  fixed  distance  and 
should  be  equal  to  the  height  above  the 
fact  is  proved  by  a  test  on  a  concentrating 
plane  of  illumination  at  which  the  lamps 
and  reflectors  are  ordinarily  used  in  prac- 
tice. It  would  be  very  much  better  if  the 
distance  at  which  the  reflectors  and  re- 
flecting devices  are  tested  in  the  various 
photometric  laboratories  could  be  stand- 
ardized, say,  at  ten  feet,  so  that  tests  from 
these  various  laboratories  would  be  more 
strictly  comparable;  but  as  it  is  now,  one 
may  be  somewhat  skeptical  about  compar- 
ing the  results  of  certain  tests,  not  know- 
ing just  how  they  were  made.  The  stand- 
ard distance  should  be  a  considerable  one, 
so  that  the  ratio  of  this  distance  to  the 
diameter  of  the  sources  of  light,  includ- 
ing reflectors,  will  be  great,  and  at  the 
same  time  should  be  equal  to  the  average 
distance   from   the   plane   of   illumination 


that  such  light  sources  are  to  be  used  in 
practice. 

It  would  be  well  if  in  the  bulletins  and 
advertising  matter  giving  distribution 
curves  of  lamps  and  reflectors,  the  dis- 
tance at  which  these  were  tested  were 
given,  and  if  it  were  pointed  out  that  the 
values  given  were  not  true  candle  power 
values,  as  ordinarily  understood,  but  ap- 
parent candle  power  values. 

In  a  great  many  cases  where  lighting 
installations  have  been  calculated  by  the 
point  by  point  method,  and  when  the  re- 
sults have  turned  out  to  be  considerably 
different  from  those  calculated,  the  differ- 
ences have  usually  been  ascribed  to  the 
wall  and  ceiling  reflection,  which  is  some- 
what of  an  indeterminate  quantity.  How- 
ever, it  is  more  than  likely  that  the  effect 
of  the  difference  in  apparent  candle  power 
when  light  sources  are  tested  at  different 
distances  must  be  a  factor  in  the  difference 
between  results  obtained  and  the  calcu- 
lated illumination.  Thus,  if  the  curve  in 
Fig.  3  for  the  test  at  four  feet  were  used 
to  calculate  the  illumination  on  a  plane 
ten  feet  below  the  reflector,  the  illumina- 

43-3 
tion  would  be  found  to  be  ,  or  .433 

io2 
foot-candle,  whereas  the  real  illumination 
would  be  .56  foot-candle,  29  per  cent, 
greater,  which  would  have  been  the  cal- 
culated value  had  the  lamp  and  reflector 
been  tested  at  the  ten  foot  distance.  This 
illustration  emphasizes  the  fact  that  light 
sources  with  reflectors  should  be  tested  at 
a  standard  distance,  in  order  that  the  re- 
sulting curves  may  be  properly  compared. 


The  Effect  of  Light  of  Different  Colors  on  Visual 

Acuity 


By  J.  S.  Dow. 


A  considerable  amount  of  research 
has  been  expended  upon  this  subject  by 
physiologists  of  the  past.  It  is  unfor- 
tunate that  much  of  this  work  is  only  to 
be  found  in  scientific  transactions  in  Ger- 
many and  elsewhere,  with  which  the 
illuminating  engineer  is  not  in  general 
acquainted,  and  that  the  literature  is  so 
very   scattered. 


It  is,  however,  gratifying  to  observe 
that  increasing  efforts  are  now  being 
made  to  study  these  questions  from  the 
practical  standpoint  of  illumination.  For 
instance,  an  account  of  some  very  inter- 
esting work  on  this  subject  has  recently 
been  published  by  MM.  Laporte  and  Broca 
{Bull.  Soc.  Int.  des  Electriciens,  June, 
1908),     Still  more  recently  a  paper  has 
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appeared  by  Prof.  S.  W.  Ashe  in  the 
Electrical  World  (February  25),  describ- 
ing some  experiments  which  led  to  some- 
what different  resuhs. 

Prof.  J.  A.  Fleming,  in  his  well-known 
paper  on  photometry  before  the  Institu- 
tion of  Electrical  Engineers  in  1902,  drew 
attention  to  the  desirability  of  distinguish- 
ing between  two  distinct  qualities  of 
illuminants,  namely,  the  "  power  of  creat- 
ing brightness  "  and  the  "  power  of  re- 
vealing detail."  He  also  proposed  the  use 
of  so-called  "  discrimination-photometers," 
based  on  acuteness  of  vision,  in  which 
two  lights  were  compared  by  their  relative 
ability  to  enable  the  eye  to  distinguish  fine 
detail. 

That  some  method  of  comparing  this 
quality  of  revealing  detail  on  the  part  of 
light  of  different  colors  is  desirable  may 
be  admitted.  But  at  the  same  time  the 
author  would  suggest  that  such  a  test 
must  be  regarded  as  quite  distinct  from 
"  photometry  "  as  the  term  is  usually  un- 
derstood, and  has  only  a  restricted  appli- 
cation. For  the  use  of  light  in  order  to 
enable  the  eye  to  perceive  very  fine  de- 
tail, to  read  print,  for  example,  though 
an  important  function  of  illumination,  is 
only  one  among  many  purposes  for  which 
light  is  intended.  And,  apart  from  any 
question  of  the  relative  accuracy  of  the 
two    systems,    it    seems    probable,    at    the 


present  moment,  that  our  method  of  com- 
paring the  powers  of  "  creating  bright- 
ness "  on  the  part  of  illuminants  is  the 
best  test  of  their  general  value. 

In  attempting  to  study  the  question 
under  consideration  it  is  desirable  to  form 
a  fairly  exact  idea  as  to  what  is  meant 
by  "  visual  acuity."  The  generally  ac- 
cepted sense  in  which  this  term  is  used 
seems  to  be  "  the  ability  of  the  eye  to  per- 
ceive fine  detail,"  such  as  small  print, 
etc.  Occasionally,  however,  people  seem 
to  have  used  the  expression  to  denote  the 
power  of  appreciating  fine  distinctions  of 
light  and  shade,  which  is  a  somewhat  dif- 
ferent matter,  though,  of  course,  also  im- 
portant and  closely  connected  with  visual 
acuity. 

It  may  also  be  pointed  out  that  there 
is  some  vagueness  about  statements  to  the 
effect  that  certain  varieties  of  light  are 
"  good  for  reading."  Is  it  meant,  for  in- 
stance, that  the  type  appears  exception- 
ally sharp  and  distinct  to  the  eye  when 
illuminated  by  this  light?  Or  that  we  can 
read  a  book  so  illuminated  for  an  un- 
usually long  period  without  fatigue?  It 
seems  quite  possible  that  these  two  con- 
ditions may  not  be  identical. 

It  is,  indeed,  very  difficult  for  an  en- 
gineer or  physicist  who  does  not  secure 
the  co-operation  of  some  one  closely  in 
touch    with    the    latest    developments    in 
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physiological  optics  to  avoid  his  results 
being  vitiated  by  some  physiological  effect 
which  is  apt  to  obscure  the  real  point  at 
issue.  This  point  may  be  stated  as  fol- 
lows: 

Suppose  a  white  surface,  on  which  is 
inscribed  some  fine  black  detail,  such  as 
small  letters,  is  illuminated  in  turn  by 
light  from  different  portions  of  the  spec- 
trum, the  light  being  adjusted  in  such  a 
manner  that  the  surface  appears  equally 
bright  to  the  eye  in  each  case.  Under 
these  conditions,  will  the  detail  be  clearer 
and  more  easily  perceived  by  the  eye  by 
light  of  one  particular  color.  If  so,  which 
kind  of  light  is  best  for  the  purpose? 

In  order  to  study  this  question  it  is 
essential  to  treat  both  kinds  of  light  fairly 
by  securing  that  the  surface  appears  to 
have  the  same  brightness  in  each  case.  It 
is,  of  course,  no  easy  matter  to  compare 
accurately  the  brightness  of  two  adjacent 
surfaces,  illuminated  by  lights  differing  in 
color,  but  the  experiences  of  many  ob- 
servers suggest  that  there  is  no  insuper- 
able difficulty  in  making  an  approximate 
judgment.     On  the  other  hand,  it  would 
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seem  desirable  to  make  sure  by  actual 
observation  that  the  brightness  really 
does  seem  to  be  the  same  in  each  case, 
and  not  to  calculate  from  some  assumed 
law  that  it  is  so.  Therefore  in  making 
experiments  on  this  matter  the  writer  has 
employed  a  wedge,  the  two  sides  of  which 
could  be  illuminated  by  two  heterochro- 
matic  sources,  as  shown  in  the  diagram. 
Fig.  I.  Transparent  lantern  slides,  on 
which  detail  of  various  kinds  had  been 
photographed,  were  then  placed  in  front 
of  the  wedge  so  that  this  detail  could  be 
viewed  simultaneously  by  the  aid  of  the 
illumination  of  both  colors;  some  of  these 
acuteness  of  vision  charts  are  to  be  seen 
in  Figs.  2a,  2b,  2c,  2d. 

MM.  Laporte  and  Broca,  in  their  re- 
searches, used  a  similar  arrangement.  It 
has  at  least  the  merit  of  enabling  us  to 
feel  sure  that  we  are  really  comparing 
the  detail-revealing  powers  of  the  two 
qualities  of  light  studied,  under  approxi- 
mately equal  conditions  as  regards  illu- 
mination. It  may  be  added  that  in  the  ar- 
rangement used  by  the  author  provision 
was  made  for  the  distance  of  the  eye  from 
the  detail  being  maintained  constant 
_.    and  measured. 

Professor  Ashe  appears  to  have  cal- 
•  '.•   culated  the  illumination  by  which  his 
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tests  were  conducted  by  the  inverse  square 
law,  and  to  have  used  a  flicker-photometer. 
The  writer,  however,  would  venture  to 
suggest  that  this  method  is  not  so  satis- 
factory. In  the  first  place  it  is  legitimate 
to  question  whether,  in  a  research  of  this 
kind,  where  lights  of  such  different  colors 
are  used,  readings  of  a  flicker  instrument 
constitute  an  entirely  satisfactory  method 
of  judging  "equality  of  brightness,"  on 
the  maintenance  of  which  the  whole  value 
of  the  experiment  depends ;  in  addition, 
according  to  his  experience,  theoretical 
calculations  of  illumination  are  apt  to  be 
very  misleading  in  heterochromatic  com- 
parisons owing  to  the  disturbing  influence 
of  the  "  yellow-spot  "  and  Purkinje  effects. 

Many  observers  have  attempted  to  com- 
pare the  "  visual  acuity  "  in  different  por- 
tions of  the  spectrum  by  placing  a  small 
object  in  the  eye-piece  of  a  telescope  in 
the  spectrometer  and  gradually  dimming 
the  illumination  until  it  became  indistin- 
guishable. Naturally  such  experiments 
have  not  infrequently  suggested  that 
greenish-blue  light  was  the  best,  but  prob- 
ably merely  because,  at  the  very  low  or- 
der of  illumination  necessary  to  cause  the 
object  to  appear  indistinguishable,  this 
is  the  region  of  the  spectrum  where  the 
luminosity  is  greatest;  therefore,  they 
can  hardly  be  taken  as  an  illustration  of 
the  relative  detail-revealing  powers  of 
different  regions,  for  the  same  intensity 
of  illumination,  and  at  ordinary  high  illu- 
minations. Instruments  which  depend 
upon  the  dimming  of  the  existing  illu- 
mination to  very  low  values  seem  to  the 
writer  to  be  open  to  objection,  on  the 
ground  that  they  utilize  the  illuminants 
compared  under  physiological  conditions, 
which  are  apparently  quite  different  from 
those  prevailing  at  ordinary  working  illu- 
minations. It  may  be  suggested  that,  as 
a  matter  of  principle,  such  measurements 
should  be  undertaken  at  the  actual  order 
of  illumination  which  the  illuminants  will 
be  required  to  supply. 

Another  possible  source  of  uncertainty 
in  making  tests  of  visual  acuity  by  lights 
of  different  colors  is  brought  into  play  by 
adopting  the  plan  of  setting  up  some  type 
of  a  given  size  and  then  walking  back- 
ward until  it  just  becomes  indistinguish- 
able.   Here,  again,  the  visual  angles  thus 


calculated  may  fail  to  afford  a  fair  com- 
parison of  the  acuteness  of  vision  by  dif- 
ferent qualities  of  light,  because,  in  walk- 
ing away  from  the  object,  we  bring  into 
play  a  different  region  of  the  retina,  and 
so  alter,  not  only  the  visual  angle,  but 
also  the  apparent  brightness  of  the  illu- 
mination. The  central  region  of  the  re- 
tina has  been  found  by  many  observers 
to  be  less  sensitive  to  the  blue  and  green 
end  of  the  spectrum  than  the  surrounding 
region.  Hence,  although  we  may  secure 
that  the  illumination  is  the  same  in  the 
case  of  the  two  colors  compared  at  close 
quarters,  this  may  be  no  longer  the  case 
at  a  distance.  For  this  reason  also  the 
writer  prefers  an  arrangement  in  which 
the  eye  is  maintained  at  the  same  con- 
stant distance  from  the  two  illuminated 
surfaces  during  the  experiment,  and  the 
visual  angle  is  altered  by  some  method 
other  than  withdrawing  the  eye. 

In  order  to  be  able  to  vary  the  visual 
angle  subtended  by  the  detail  studied 
without  altering  the  distance  of  the  eye, 
the  author  has  sometimes  made  use  of 
graduated  detail  of  the  variety,  such  as 
the  tapering  striped  pattern  shown  in  Fig. 
2b.  In  this  case  a  measurement  of  visual 
acuity  was  secured  by  noting  the  exact 
point  at  which  the  eye  was  unable  to  de- 
tect the  transition  from  the  black  stripe 
to  the  adjacent  white  one. 

In  using  the  apparatus  described,  how- 
ever, the  author  first  attempted  to  use  a 
discrimination-photometer  on  the  lines 
laid  down  by  Dr.  Fleming  {loc.  cit.), 
using  the-  pattern  of  fine  dots.  Fig.  2c,  at 
such  a  distance  from  the  eye  that  the 
dots  just  fell  within  the  minimum  visual 
angle  of  distinct  vision  (about  i  minute). 
In  a  photometer  of  this  type  one  merely 
seeks  to  balance  the  illumination  so  that 
the  sets  of  dots  superimposed  over  both 
fields  in  the  photometer  became  equally 
distinct.  An  artificial  pupil-aperture  of 
2  mm.  diameter  was  used,  this  being  con- 
sidered sufficient,  at  the  order  of  illu- 
mination employed,  to  be  well  within  the 
minimum  value  assumed  by  the  author's 
eye. 

The  experiments  were  carried  out  with 
incandescent  lamps  screened  with  gela- 
tines and  solutions  of  various  colors. 
Naturallv   the    tints   so   obtained   do   not 
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quite  correspond  with  pure  spectral  colors. 
There  are,  however,  organic  dyes  which, 
in  solution,  or  spread  upon  gelatine  sur- 
faces such  as  "  fixed "  photographic 
plates,  enable  a  very  pure  red  or  green 
light  to  be  obtained,  though  naturally  at 
the  expense  of  a  considerable  loss  in  light. 


The  purity  of  these  colors  was  studied  by 
means  of  spectrometric  examination; 
though  not  quite  equivalent  to  pure  spec- 
trum tints,  they  should  probably  answer 
the  purpose  of  exhibiting  qualitatively 
the  main  phenomena  examined. 
{To  he  Continued.) 


The  Proposed  International  Unit  of  Light 


In  order  to  determine  as  accurately  as  pos- 
sible the  relations  between  the  photometric 
units  of  America,  France,  Germany  and 
Great  Britain,  comparisons  have  been  made 
at  different  times  during  the  past  few  years 
between  the  unit  of  light  maintained  at  the 
Bureau  of  Standards,  Washington ;  at  the 
Laboratoire  Central  d'EIectricite,  Paris ;  at 
the  Physikalisch-Technische  Reichsanstalt, 
Berlin,  and  at  the  National  Physical  Labora- 
tory, London. 

The  unit  of  light  at  the  Bureau  of  Stand- 
ards has  been  maintained  through  the  me- 
dium of  a  series  of  incandescent  electric 
lamps,  the  values  of  which  were  originally 
intended  to  be  in  agreement  with  the  British 
unit,  being  made  100/88  times  the  Hefner 
unit. 

The  unit  of  light  at  the  Laboratoire  Cen- 
tral is  the  bougie  decimale,  which  is  the 
twentieth  part  of  the  standard  defined  by  the 
International  Conference  on  Units  of  1884, 
and  which  is  taken,  in  accordance  with  the 
experiments  of  Violle,  as  0.104  of  the  Carcel 
lamp. 

The  unit  of  light  at  the  Physikalisch-Tech- 
nische Reichsanstalt  is  that  given  by  the  Hef- 
ner lamp  burning  at  normal  barometric  pres- 
sure (76  cm.)  in  an  atmosphere  containing 
8.8  liters  of  water  vapor  per  cubic  meter. 

The  unit  of  light  at  the  National  Physical 
Laboratory  is  that  given  by  the  lo-candle- 
power  Harcourt  pentane  lamp  burning  at 
normal  barometric  pressure  (76  cm.)  in  an 
atmosphere  containing  8  liters  of  water  vapor 
per  cubic  meter. 

In  addition  to  the  comparisons  of  electric 
and  flame  standards  carried  out  recently  by 
the  national  laboratories  in  Europe,  one 
comparison  was  made  in  1906  and  two  in 
1908  between  the  American  and  European 
units  by  means  of  carefully  seasoned  carbon- 
filament  electric  standards,  and  as  a  result 
of  all  the  comparisons  the  following  relation- 
ships are  established  between  the  above  units  : 

The  pentane  unit  has  the  same  value  with- 
in the  errors  of  experiment  as  the  bougie 
decimale.  It  is  1.6  per  cent,  less  than  the 
standard  candle  of  the  United  States  of 
America  and  11  per  cent,  greater  than  the 
Hefner  unit. 


In  order  to  come  into  agreement  with 
Great  Britain  and  France,  the  Bureau  of 
Standards  of  America  proposed  to  reduce  its 
standard  candle  by  1.6  per  cent.,  provided 
that  France  and  Great  Britain  would  unite 
with  America  in  maintaining  the  common 
value  constant  and  with  the  approval  of 
other  countries  would  call  it  the  International 
candle.  The  National  Physical  Laboratory, 
London,  and  the  Laboratoire  Central  d'EIec- 
tricite, Paris,  have  agreed  to  adopt  this  pro- 
posal in  respect  to  the  photometric  stand- 
ardization which  they  undertake,  and  the 
date  agreed  upon  for  the  adoption  of  the 
common  unit  and  the  change  of  unit  in 
America  was  April  i,  1909. 

The  following  simple  relations  will,  there- 
fore, hold  after  that  date : 

I  International  Candle  =  I  Pentane  Candle. 
I  International  Candle  =  i  Bougie  Decimale. 
I  International  Candle  =  I  American  Candle. 
I  International  Candle  =  I.I  I  Hefner  Unit. 
I  International  Candle  ==  0.104  Carcel  Unit. 

Therefore  i  Hefner  Unit  =  0.90  Interna- 
tional Candle. 

The  pentane  and  other  photometric  stand- 
ards in  use  in  America  will  hereafter  be 
standardized  by  the  Bureau  of  Standards  in 
terms  of  the  new  unit.  This,  within  the  lim- 
its of  experimental  error,  will  bring  the 
photometric  units  for  both  gas  and  electrical 
industries  in  America  and  Great  Britain  and 
for  the  electrical  industry  in  France  to  a  sin- 
gle value,  and  the  Hefner  unit  will  be  in  the 
simple  ratio  of  9/10  to  the  international 
candle. 

The  proposal  to  call  the  common  unit  of 
light  to  be  maintained  jointly  by  the  national 
standardizing  laboratories  of  America, 
France,  and  Great  Britain  the  "  Interna- 
tional candle "  has  been  submitted  to  the 
International  Electrotechnical  Commission, 
which  will  endeavor  to  secure  the  indorse- 
ment of  the  proposal  by  all  countries  of  the 
world  which  are  represented  on  that  Com- 
mission. 

It  is  hoped  that  such  general  approval  may 
be  secured,  and  that  in  the  near  future  the 
term  "  International  Candle "  will  receive 
general  sanction. 
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^Editorial 


The  N.  E.  L.  A.  Convention 

The  N.  E.  L.  A.  convention  might  be 
called  the  "  Commencement  "  of  the  elec- 
tric Hghting  industry.  It  is  customarily 
held  when  commencements  and  weddings 
abound,  "  'long  about  knee  deep  in  June." 
There  is  the  presentation  of  numerous 
essays  and  theses,  various  social  festivi- 
ties, a  general  round  of  compliments  and 
then  a  parting  until  the  next  June.  As 
every  graduating  class  is  always  the  su- 
perior of  all  its  predecessors,  at  least  in 
the  opinion  of  the  graduates,  so  every 
convention  caps  those  that  have  gone  be- 
fore. As  the  normal  rate  of  growth  of 
the  electrical  industries  is  about  20  per 
cent,  a  year,  it  is  perfectly  clear  that  the 
association  representing  them  should  like- 
wise increase ;  an  increase  is  therefore  no 
particular  matter  of  congratulation  un- 
less it  measurably  exceeds  the  growth  of 
the  industry  represented.  Everybody  ex- 
pected that  there  would  be  a  larger  at- 
tendance at  this  convention  than  at  any 
previous  one  and  such  proved  to  be  the 
case. 

The  general  value  of  the  convention  by 
way  of  the  addition  to  the  technology  and 
literature  of  the  subject  represented  in 
the  papers,  and  the  extension  of  acquaint- 
ance and  good  fellowship  among  the  mem- 
bers is  unquestioned,  and  is  amply  set  forth 
in  the  general  technical  press  reports. 
It  is  perhaps  a  presumptuous  piece  of  bad 
taste  to  criticise  or  suggest  that  improve- 
ments are  possible.  We  believe,  however, 
that  genuine  growth  and  progress  thrives 
better  on  honest  criticism  than  upon  full- 
some  flattery  and  that  there  were  a  num- 
ber of  points  in  the  recent  convention 
which  could  be  materially  improved  upon. 


In  the  first  place,  the  rooms  in  which  the 
sessions  were  held  were  entirely  unsuited 
to  the  purpose.  The  acoustic  properties 
were  about  as  bad  as  they  could  possibly 
be,  with  the  result  that  it  was  practically 
impossible  to  follow  the  reading  of  any  of 
the  papers  except  by  the  very  few  in  the 
front  seats.  Added  to  this  was  the  dis- 
traction of  rain  on  a  tin  roof  and  the 
barking  of  sea  lions  on  the  outside.  The 
ancient  practice,  which  has  been  repeat- 
edly condemned  by  the  unprejudiced,  of 
having  all  the  papers  read  by  their  au- 
thors and  thus  occupying  the  valuable 
time  of  the  convention  to  the  exclusion 
of  discussion,  was  also  followed.  It  is 
difficult  to  conceive  of  a  more  complete 
farce  than  a  handful  of  men  sitting  pa- 
tiently while  some  reader,  whose  voice 
and  enunciation  cannot  carry  twenty  feet, 
laboriously  grinds  through  a  lengthy 
printed  paper,  a  copy  of  which  is  in  the 
hands  of  each  of  the  audience. 

As  an  example,  after  the  reading  of  one 
important  paper,  the  chair  announced  that 
ten  minutes  would  be  allowed  for  discus- 
sion. This  sort  of  thing  tends  to  arouse 
a  suspicion  that  discussion  may  not  be 
considered  altogether  desirable  or  safe^ 
However  that  may  be,  there  is  no  surer 
way  to  kill  genuine  interest  in  the  con- 
vention and  nullify  the  advantages  which 
it  should  give  than  by  a  system  of  "  cut- 
and-dried  "  proceedings.  Had  ten  minutes 
been  spent  in  presenting  an  abstract  of 
the  paper,  or  a  short  discussion  by  its 
author  and  the  time  consumed  in  reading 
it  given  to  discussion,  its  value  would 
have  been  at  least  doubled. 

The  entertainment  programme  was  de- 
cidedlv  lame.     Sailing  trips  were  offered 
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daily  to  those  who  chose  to  hunt  up  the 
*'  inlet,"  wherever  that  particular  spot 
may  have  been  located,  and  to  take  their 
chances  in  a  small  boat  on  the  open  sea. 
The  reception  in  the  magnificent  ballroom 
was  decidedly  attractive,  but  the  vaude- 
ville entertainment  was  performed  by 
about  as  rascally  a  set  of  vaudevillians  as 
ever  broke  loose  tipon  an  improvised 
stage  and  were  only  surpassed  by  the 
quality  of  the  liquid  refreshments  served. 

Taken  all  in  all,  there  seemed  to  be  a 
lack  of  the  spirit  and  enthusiasm,  both 
from  the  social  and  business  standpoints, 
that  has  characterized  previous  conven- 
tions. 

The  facilities  for  exhibitors  were  un- 
usually fine  and  this  feature  of  the  affair 
was  decidedly  successful.  A  considerable 
number  of  the  exhibitors  had  the  advan- 
tage of  illumination  from  gas  arc  lamps, 
which  to  say  the  least  added  the  spice  of 
variety. 

The  thirty-second  annual  convention  is 
now  a  matter  of  record  and  history.  Let 
those  who  are  responsible  for  the  next 
gathering  see  what  they  can  do  in  the 
way  of  improvement. 

The  International  Unit  of  Light 

A  most  important  step  in  the  progress 
of  illuminating  engineering  has  recently 
been  taken  in  the  agreement  between 
France,  England  and  the  United  States 
on  a  definite  unit  of  light.  The  full  an- 
nouncement of  the  agreement  arrived  at, 
as  issued  through  the  Bureau  of  Stand- 
aids,  Washington,  will  be  found  on  an- 
other page. 

The  difference  between  the  interna- 
tional unit  and  the  unit  formerly  used  in 
this  country  is  comparatively  small  and 
will  make  little  commercial  difference. 
The  two  cases  in  which  the  change  will 
be  most  noted  are  in  the  rating  of  carbon 
electric  lamps  and  in  the  photometry  of 
illuminating  gas.  It  would  be  well  if  gov- 
ernment regulations  regarding  the  latter 
could  be  amended  at  the  first  opportunity 
so  as  to  specify  the  international  unit; 
this  will  doubtless  be  done  in  many  cases. 

Now  that  the  thing  has  been  accom- 
plished it  is  at  least  of  passing  interest  to 
trace  the  history  of  the  action  and  give 
"  honor  to  whom  honor  is  due,"  particu- 
larly as  there  seems  to  be  a  tendency  to 


ignore  entirely  the  source  from  which  the 
movement  originated,  namely,  the  Ameri- 
can Illuminating  Engineering  Society. 
The  report  of  the  sub-committee  of  the 
Committee  on  Nomenclature  and  Stand- 
ards, presented  by  Dr.  Hyde  at  the  last 
convention  of  the  society,  gives  an  ex- 
plicit history  of  the  movement  toward  the 
establishment  of  a  uniform  standard  of 
light  up  to  that  date,  which  leaves  no  pos- 
sible doubt  as  to  those  responsible  for  the 
inauguration  of  the  effort.  Doubtless  the 
same  results  would  have  been  secured 
sooner  or  later  had  not  the  Illuminating 
Engineering  Society  moved  in  the  matter; 
but  that  does  not  alter  the  fact  that  the 
society  was  the  initial  mover  and  is  there- 
fore entitled  to  whatever  credit  may  be 
attached  to  such  initiative. 

The  Progress  of  the  Arc  Lamp 

Undoubtedly  the  most  conspicuous  fea- 
ture of  the  N.  E.  L.  A.  Convention  at 
Chicago  last  year  was  the  tungsten  lamp. 
While  the  lamp  was  not  new,  even  com- 
mercially, it  had  never  before  made  such 
an  impressive  showing  to  the  general  pub- 
lic. Furthermore,  the  part  that  this  revo- 
lutionary improvement  in  electric  lighting 
was  to  play  in  the  future  of  the  industry 
was  still  a  matter  of  doubt  and  of  no 
little  apprehension.  The  lamp  had  come 
upon  the  horizon  like  a  comet,  but  unlike 
that  luminary  it  had  evidently  come  to 
stay ;  and  for  better  or  for  worse,  its  pres- 
ence was  a  serious  matter  to  be  reckoned 
with. 

Another  year,  however,  during  which 
the  tungsten  lamp  has  continued  to  in- 
crease in  use  at  an  unprecedented  rate, 
has  fully  demonstrated  the  truth  of  what 
the  majority  gave  as  their  opinion  last 
year — namely,  that  its  introduction  would 
prove  beneficial  to  both  consumer  and  pro- 
ducer. All  fears  have  been  allayed,  and 
the  tungsten  lamp  is  now  an  accepted  and 
welcome  factor  in  electric  lighting. 

At  the  recent  Atlantic  City  convention 
the  electric  arc  easily  held  the  center  of 
the  stage.  The  flaming  arc  lamp,  which 
made  its  official  debut  at  the  convention  in 
the  same  city  three  years  previous,  and 
which  was  then  handled  somewhat  as  a 
monkey  handles  a  hot  chestnut,  has  also 
proven  not  only  its  usefulness,  but  also 
its   perfect  harmlessness   to   the   lighting 
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industry.  It  is  now  agreed  on  all  sides 
that  the  flaming  arc  has  not  only  come  to 
stay,  but  will  occupy  a  large  field  of  its 
own  to  the  exclusion  of  the  carbon  arc. 
The  most  important  single  exhibition  was 
.the  regenerative  flame  arc  lamp,  which 
was  on  view  for  the  first  time.  This  lamp 
is  of  English  origin  and  at  present  of 
English  manufacture,  and  was  fully  de- 
scribed in  our  previous  issue.  While  its 
sponsors  are  ready  to  admit  that  there  are 
still  a  few  "  bugs,"  there  seems  to  be  no 
reason  to  doubt  that  even  in  its  present 
state  it  is  a  commercial  possibility  and 
that  it  represents  the  next  forward  step 
in  arc  lighting,  at  least  so  far  as  efficiency 
is  concerned.  This  remarkable  lamp  gives 
a  lower  hemispherical  efficiency,  with  an 
•opalescent  globe  of  a  quarter  of  a  watt 
per  candle  and  a  considerably  higher  effi- 
ciency with  a  clear  glass  globe.  It  also 
has  the  advantage  of  burning  four  or  five 
times  as  long  on  one  trim  as  the  open 
flame  arc  and  of  giving  a  better  distribu- 
tion of  light  for  many  purposes.  To  the 
layman  the  only  objectionable  feature  of 
the  lamp  is  its  uncouth  appearance ;  but 
this  perhaps  is  more  due  to  its  novelty 
than  anything  else. 

The  metallic,  or  luminous,  arc  is  like- 
wise making  very  substantial  progress,  as 
was  pointed  out  by  Mr.  N.  R.  Birge  in 
his  paper. 

The  parallel  progress  of  arc  and  in- 
candescent electric  lamps  from  the  very 
beginning  has  been  a  curious  phenom- 
enon. It  seems  probable  that  the  tung- 
sten lamp,  when  finally  perfected,  will 
reach  the  limit  of  efficiency  from  incan- 
descent solids ;  while  the  regenerative 
flame  arc  points  clearly  to  th,^  prophecy 
Avhich  we  have  previously  made,  that  the 
final  form  of  electric  lamp  will  use  gas  or 
vapor  as  the  luminous  element. 

Commercial  Rating  of  Arc  Lamps 

It  is  not  so  long  ago  that  the  photo- 
metry of  arc  lamps  was  not  sufficiently 
accurate  to  afford  a  means  of  any  prac- 
tical value  for  their  rating  on  a  candle- 
power  basis.  The  development  of  the  so- 
called  integrating  photometer  by  the  late 
Professor  Matthews,  and  the  still  more 
recent  development  of  the  spherical 
photometer  in  Germany,  has  now  brought 
their  photometry  up  to  a  point  of  accu- 


racy comparable  with  that  of  other  light- 
sources,  so  that  the  rating  of  arc  lamps 
on  a  candle-power  basis  is  entirely  feas- 
ible at  the  present  time. 

The  old  question  then  arises,  What  shall 
be  taken  as  the  basis  of  measurement — 
intensity  at  a  given  direction,  mean  lower 
hemispherical,  or  mean  hemispherical 
candle-power?  A  paper  by  Mr.  C.  E. 
Stephens  r^ad  at  the  recent  convention 
goes  to  show  that  the  arc  lamp  manufac-. 
turers,  or  those  responsible  for  their  com- 
mercial rating,  are  taking  a  sensible  and 
logical  view  of  the  matter.  Mr.  Stephens 
says : 

"  The  old  habit  of  comparing  arc  lamp  on 
a  mean  lower  hemispherical  candle-power 
basis  has  been  more  or  less  discontinued  and 
the  present  practice  of  basing  the  compari- 
son on  mean  spherical  candle-power  and  dis- 
tribution curve  substituted.  The  present 
method  of  comparison  is  a  decided  improve- 
ment over  the  old,  in  that  arc  lamps  are  gen- 
erally used  for  illuminating  large  areas,  and 
if  the  shape  of  the  light  distribution  curve  is 
known  the  calculation  of  the  illumination 
that  will  be  produced  becomes  a  very  simple 
problem.  The  various  conditions,  such  as  the 
diameter,  position  and  quality  of  the  carbon, 
which  affect  the  shape  of  the  light  distribu- 
tion curve  are  so  numerous  that  it  is  onlj- 
possible,  in  the  present  case,  to  note  the 
typical  shapes  of  these  curves  for  the  several 
types  of  arcs.'' 

Now  that  the  "  powers  that  be  "  have 
come  to  a  definite  conclusion  on  a  unit  of 
light  it  is  time  to  get  to  work  on  the 
establishment  of  a  uniform  method  of 
rating  light-sources ;  and  in  view  of  the 
successful  termination  of  their  first  ef- 
forts, the  Committee  on  Nomenclature 
and  Standards  and  the  Illuminating  En- 
gineering Society  should  at  once  take  the 
matter  in  hand.  There  is  but  one  method 
that  can  be  applied  to  all  light-sources 
alike  and  give  always  the  information 
needed,  and  that  is  by  the  total  light  flux 
emitted,  which  should  be  given  preferably 
in  lumens :  but  for  the  time  being,  until 
the  public  becomes  accustomed  to  the  new 
term,  it  would  be  well  to  use  spherical 
candle-power  also.  As  Mr.  Stephens 
points  out,  given  the  light  flux  and  the 
distribution  curve,  the  illuminating  engi- 
neer should  be  able  to  produce  any  de- 
sired distribution  for  purposes  of  illumi- 
nation. 
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Electrical  Contractors  as  Illuminat- 
ing Engineers 

The  occasion  of  the  annual  convention 
of  the  National  Electrical  Contractors' 
Association,  which  takes  place  this  month, 
again  focuses  attention  upon  a  matter  to 
which  we  have  previously  called  the  at- 
tention of  this  important  body — namely, 
the  necessity  of  the  electrical  contractor 
taking  up  illuminating  engineering  and 
the  exceedingly  profitable  field  that  is  open 
to  those  who  become  competent  and  pro- 
ficient in  this  line. 

The  commercial  introduction  of  the  new 
electric  lamps,  particularly  the  tungsten 
lamp,  has  to  a  large  degree  rendered  every 
present  electric  lighting  installation  anti- 
quated. To  say  nothing  of  the  faults  of 
the  installations  in  themselves,  therefore, 
it  follows  that  almost  without  exception 
the  electric  installations  at  the  present 
time  could  be  remodeled  to  great  advan- 
tage in  point  of  efficiency  and  effective- 
ness of  illuminating  result.  Furthermore, 
the  majority  of  the  present  lighting  in- 
stallations are  surely  going  to  be  remod- 
eled, and  this  remodeling  is  going  to  be 
done  on  an  illuminating  engineering  basis. 
The  day  of  "  stringing  wires  "  for  electric 
light  is  rapidly  passing.  People  have 
learned  a  lot  about  illumination  in  the 
past  three  years,  and  they  are  not  going 
to  submit  to  bungling  and  guesswork  to 
any  great  extent  hereafter. 

In  a  nutshell  it  comes  to  this :  Both 
new  and  old  installations  are  to  be  put 
upon  an  engineering  basis.  Is  the  electri- 
cal contractor  going  to  be  a  mere  day 
laborer,  working  to  the  specifications  of 
a  professional  illuminating  engineer,  or 
is  he  going  to  make  himself  competent  to 
furnish  the  engineering  skill  as  well  as 
the  craftsmanship? 

At  least  for  all  ordinary  installations  of 
electric  light  the  electrical  contractor  is 
the  natural  one  to  look  to  for  illuminating 
engineering  skill.  This  holds  especially 
true  in  all  the  smaller  cities  and  towns. 
The  electrical  contractor  should  be  able 
to  handle  the  illuminating  problems  inci- 
dent to  his  work  just  as  the  local  archi- 
tect must  be  able  to  handle  the  structural 


and  all  other  engineering  problems  con- 
nected with  a  building.  But  the  knowl- 
edge of  illuminating  engineering  must  be 
real  and  thorough,  and  not  merely  as- 
sumed; while  complicated  and  difficult 
problems  are  not  so  frequently  met  with 
in  the  smaller  city  or  town,  they  will  nev- 
ertheless sometimes  occur.  A  public  li- 
brary, or  school  house,  or  church,  or  other 
public  building  may  be  erected,  and  pub- 
lic spirit  and  local  pride  will  see  that  as 
much  of  the  work  as  possible  is  done  at 
home.  The  requisite  theoretical  or  "  book 
knowledge  "  is  no  more  difficult  to  obtain 
than  the  necessary  knowledge  of  electri- 
cal science;  and  the  contractor  who  ex- 
cuses himself  on  account  of  lack  of  time 
or  opportunity  to  study  the  subject  of  il- 
luminating engineering  is  deserving  of  no 
better  consideration  than  would  be  given 
the  physician  who  declined  to  treat  cer- 
tain diseases  on  the  ground  that  he  had 
no  time  to  study  their  pathology. 

On  a  guess  we  should  say  that  at  least 
75  per  cent,  of  the  work  of  an  electrical 
contractor  is  in  the  installation  of  light- 
ing systems.  He  is,  therefore,  by  force 
of  circumstances,  in  the  position  of  a  con- 
structing illuminating  engineer,  and  in  a 
majority  of  cases  can  scarcely  escape  re- 
sponsibility for  illuminating  results  ob- 
tained. Tet  every  electrical  contractor  sa 
consider  himself  and  proceed  to  make 
himself  competent  and  to  justify  the  title 
with  all  possible  diligence. 

An  Omission 

It  is  the  wish  and  intention  of  The  Il- 
luminating Engineer  to  give  full  credit 
to  all  contributors  and  to  every  source  of 
information.  We  published  in  the  June 
issue  a  photograph  of  Times  Square,  New 
York  City,  showing  a  lamp  standard 
erected  by  the  Municipal  Art  Society.  We 
were  indebted  to  the  courtesy  of  the  New 
York  Edison  Company  for  the  use  of 
this  photograph  and  intended  to  have  so 
stated  in  the  issue  in  which  it  appeared: 
but  the  acknowledgment  was  omitted 
through  an  error  on  the  part  of  the  en- 
graver. We  take  this  opportunity  to  cor- 
rect the  omission. 
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Notes  and  Comments 


San  Francisco  Merchants'   Association  is 
Looking  After  Better  Street  Lighting 

EMPLOYS    AN    ILLUMINATING    ENGINEER    TO 
GIVE   EXPERT    ADVICE. 

It  is  an  ill  vi^ind  that  blows  no  one  any 
good ;  and  even  earthquakes  and  conflag- 
rations have  their  advantages.  If  all 
American  cities  could  be  rebuilt  at  the 
present  time  there  would  certainly  be 
great  changes  made.  But  only  wide- 
spread conflagrations  give  opportunity  for 
such  improvement.  In  building  the  new 
San  Francisco  vipon  the  ruins  of  the  old 
advantage  is  being  taken  of  this  fact  to 
make  all  possible  improvements ;  and 
among  these  is  a  careful  and  systematic 
arrangement  of  its  public  lighting.  The 
Merchants"  Association  is  taking  particu- 
lar interest  in  this  important  public  util- 
ity and  has  employed  an  illuminating  en- 
gineer on  its  own  account. 

The  work  of  the  committee  is  thus 
stated  by  the  Bulletin: 

The  committee  of  city  lighting  has  made 
an  investigation  with  a  view  to  suggesting 
improvements.  It  was  found  that,  even  in 
the  thickly  populated  districts,  where  lights 
are  plentiful  in  number,  there  is  a  lack  of 
uniformit}'-.  The  committee  engaged  a  com- 
petent lighting  engineer  and  is  formulating 
a  scheme  for  a  more  uniform  system,  so  that 
some  sections  may  not  be  overlighted  and 
some  not  lighted  at  all.  The  committee  will 
make  recommendations  to  the  supervisors  not 
only  for  the  improvement  of  the  present 
lighting  system  but  for  extensions  of  the 
system. 

Night  Baseball  a  Success 

TRIAL    GAME    AT    CINCINNATI    PROVES    THE 
PRACTICABILITY    OF    THE    SCHEME. 

We  noted  in  our  last  issue  that  plans 
were  under  way  in  several  cities  to  illu- 
minate baseball  grounds  artificially  so  that 
games  could  be  played  and  witnessed  at 
night,  and  predicted  the  success  of  the 
scheme.  It  was  a  safe  prophesy,  as  the 
following  special  in  the  New  York  Sun 
proves : 

Baseball  by  electric  light  had  a  thorough 
trial  at  National  League  Park  here  to-night 
and  it  seems  to  be  a  success.  The  infield  and 
outfield  were  brilliantly  illuminated  by  a  bat- 
tery of  five  mammoth  lights  installed  by  the 


inventor  of  the  system,  George  A.  Cahill  of 
Holyoke,  Mass.,  and  flooded  the  field,  making 
it  almost  as  light  as  day.  The  game  was 
played  between  teams  representing  the  Elks 
lodges  of  Cincinnati  and  Newport,  Ky..  and 
was  fast  in  all  departments.  The  player? 
handled  hard  infield  hits  with  apparently  as 
much  certainty  and  ease  as  if  they  had  been 
playing  in  the  glare  of  noonday.  What  little 
difficulty  there  was  experienced  in  judging 
balls  fell  to  the  outfielders,  and  those  players 
missed  but  two  out  of  a  possible  fourteen 
hits  to  the  outfield  during  the  seven  innings 
played. 

President  Garry  Herrmann  of  the  Cincin- 
nati Reds  said  after  witnessing  the  game : 

"  Night  baseball  has  come  to  stay.  It  needs 
some  little  further  development,  but  with 
proper  lighting  conditions — conditions  better 
than  this  experiment  provided — will  see  the 
night  sports  immensely  popular." 

Manager  Clark  Griffith  of  the  Reds  said : 

"  I  don't  believe  that  night  baseball  is 
destined  to  rival  the  daylight  article,  but  I 
will  say  I  am  much  surprised  at  the  ease  with 
which  the  game  was  played  to-night.  Under 
improved  lighting  it  will  grow  more  popu- 
lar." 

A  crowd  of  more  than  4500  persons  saw 
the  game. 

Milwaukee  Gets  in  Line  for  Better 
Street  Lighting 

mayor's   VETO    OF   29    RESOLUTIONS    FOR   EX- 
TENDING  STREET   LIGHTING   STIRS    UP 
GENERAL    AGITATION. 

It  is  a  rather  curious  fact,  which  ought 
to  have  the  careful  attention  of  all  those 
favoring  municipal  ownership  of  lighting 
facilities,  that  the  movement  for  better 
street  lighting  seems  invariably  to  origi- 
nate among  private  citizens,  and  requires 
not  only  their  initiative,  but  financial  sup- 
port in  order  to  take  practical  form.  This 
is  not  an  unmixed  evil,  for  anything  that 
attracts  general  public  attention  to  mu- 
nicipal affairs  is  certain  to  have  a  whole- 
some influence.  The  advantage  of  better 
street  lighting  has  been  the  topic  upper- 
most for  some  time  past  in  Philadelphia, 
St.  Louis,  Boston,  and  a  number  of  other 
smaller  cities,  the  result  in  all  cases  being 
highly  gratifying  to  those  in  favor  of  the 
improvement.  Milwaukee  now  comes  to 
the  front  with  a  demand  for  a  general 
brightening    up    throughout    and    the    in- 
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stallation  of  an  equipment  built  on  mod- 
ern ideas  of  art  and  utility.  The  Wis- 
consin has  a  long  article  on  the  subject, 
from  which  the  following  are  extracts: 

For  three  years  public  enterprise  associa- 
tions have  been  considering  suggestions  and 
plans  to  recommend  to  the  aldermen  that  will 
make  the  two  prominent  city  streets  more 
brilliant  evenings.  As  yet  no  definite  recom- 
mendation has  been  received,  but  the  associa- 
tions having  the  matter  under  consideration 
have  promised  to  devote  time  to  the  question 
this  summer,  so  that  some  improved  arrange- 
ment may  be  made  for  the  long  evenings  of 
the  oncoming  winter. 

When  the  unsightly  and  dangerous  signs 
projected  half  over  the  street  on  lower  Grand 
avenue,  the  thoroughfare  was  reasonably  well 
lighted.  The  intermittent  flashlight  boards, 
however,  provided  an  uncertain  illumination, 
a  light  that  was  annoying  to  residents  in 
hotels  and  harmful  to  eyes.  In  a  memorable 
crusade  all  projecting  electric  signs  were  re- 
moved, giving  the  street  a  far  more  pleas- 
ing appearance  in  the  daytime,  but  leaving  it 
as  dark  evenings  as  a  village  highAvay. 

The  Council  Lighting  Committee  has  held 
repeated  meetings  to  discuss  improved  light- 
ing facilities.  It  has  been  suggested  that  the 
combined  power  plants  in  the  city  hall  and 
public  library  be  employed  for  the  better  il- 
lumination of  Wisconsin  street  and  Grand 
avenue.  As  yet  no  definite  agreement  con- 
cerning this  proposed  arrangement  has  been 
reached  by  the  aldermen.  The  city  electrician 
has  pronounced  the  project  practical,  declar- 
ing it  could  be  put  into  operation  at  a  very 
small  cost. 

Ornamental  Lighting  Spreads  in  Oakland,  Cal. 

MORE    ELECTROLIERS    TO    BE    INSTALLED. 

Oakland  was  one  of  the  first  cities  to 
recognize  the  advantage  of  ornamental 
street  lighting  and  to  put  in  decorative 
lamp  posts.  The  system  is  now  to  be  ex- 
tended, according  to  the  Tribune: 

By  unanimous  vote  the  council  has  decided 
to  illuminate  Jefferson  and  Harrison  parks 
with  electroliers  when  the  Seventh  Street  Im- 
provement Club  carries  out  its  plan  of  light- 
ing that  thoroughfare  with  similar  lamps. 
The  illumination  of  the  main  business  streets 
with  electroliers  is  a  great  improvement  on 
any  system  of  street  lighting  previously 
adopted.  The  electrolier  lamps  are  attractive 
street  ornaments  in  the  daytime,  and  the 
brilliant  light  which  they  shed  at  night  adds 
immensely  to  the  value  for  business  purposes 
of  the  property  fronting  on  the  thoroughfares 
where  they  have  been  installed. 


Buffalo,     the    "  Electric     City,"     Hears     of 
Edison's  Invention  of  the  Electric  Lamp 

AFTER      A      RIP      VAN      WINKLE      SLEEP      OF 

TWENTY     YEARS     BEGINS     TO      INSTALL 

ELECTRIC     LAMPS      IN      ITS      CITY 

AND    COUNTY    BUILDINGS. 

Just  why  Buffalo  has  called  itself  the 
"  Electric  City  "  has  always  been  a  puzzle 
to  the  innocent  outsider.  Probably  those 
giving  it  the  title  were  dreaming,  and 
dreams  always  go  by  contraries.  As  pre- 
viously noted,  however,  there  are  unmis- 
takable signs  of  its  awakening  to  a  real- 
ization of  what  modern  electric  lighting 
really  means.  Whatever  excuse  it  may 
have  had  for  taking  the  title  was  evidently 
the  proximity  to  the  Niagara  electric 
power  stations.  This,  however,  seems  to 
cut  no  figure  in  the  present  movement,  as 
the  buildings  are  to  be  lighted  by  muni- 
cipally owned  isolated  plants.  This  is  an 
unimportant  detail,  however;  the  im- 
portant point  is  that  the  buildings  are  not 
only  to  be  illuminated  in  a  modern  fashion 
on  the  interior,  but  are  to  actually  have 
outlined  lighting  on  the  exterior.  Unless 
all  previous  signs  fail  this  innovation  will 
set  the  pace  for  the  whole  city,  and  deco- 
rative and  spectacular  lighting  will  follow 
in  short  course.  The  Courier  thinks  that 
"  it  may  throw  some  light  on  City  Hall 
affairs,"  and  has  this  to  say  about  the 
proposition : 

Buffalo,  long  known  as  the  "  Electric  City," 
is  at  last  to  have  an  electric  lighted  public 
building.  The  old  City  and  County  Hall  is 
a  very  substantial  structure,  but  the  gas  hght- 
ing  of  the  interior  offices  has  been  a  huge 
joke,  if  not  a  disgrace,  to  the  community. 

The  new  lights  will  be  warmly  welcomed 
by  all  the  attaches  of  the  building,  and  prin- 
cipally by  the  clerks  in  the  County  Clerk's 
office.  The  bookkeepers,  title  searchers  and 
others  who  have  occasion  to  use  the  office 
either  daily  or  occasionally  have  more  than 
once  mentally  castigated  the  lighting  arrange- 
ments. On  a  dark  day  in  some  sections  of 
this  office,  which  takes  up  the  central  and 
northwest  end  of  the  building,  it  is  impossible 
to  read  the  books  and  documents  unless  the 
heavy  volumes  are  moved  into  the  light. 

Visitors  to  the  city  will  find  the  exterior 
of  the  building  a  beautiful  sight  at  night. 
There  will  be  rows  of  incandescent  globes 
around  the  edge  of  the  cornice  work.  There 
will  be  hundreds  of  lights  placed  on  the  tower 
and  a  permanent  "  Welcome  "  sign  will  also 
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probably  be   installed.     Instead    of    being    a 

dark  and  gloomy  structure  in  the  evening  the 

old  building  will  be  a  blaze  of  light  which 

can  be  seen  from  Main  street  and  Niagara 

street. 

Government  Printing  Office  Preparing  to 

Jump  Out  of  the  Illuminating  Frying 

Pan  into    the    Fire 

IS   TRYING   CLUSTER   LIGHTING   IN    PLACE   OF 

MERCURY    VAPOR    LAMPS    NOW    IN    USE. 

The  lighting  of  a  large  printing  and 
publishing  establishment,  of  which  the 
Government  Printing  Office  is  probably 
the  largest  in  the  world,  is  undoubtedly 
one  of  the  most  complicated  and  difficult 
problems  which  can  ever  be  put  up  to  a 
practical  illuminating  engineer;  and  it  is 
not  surprising  that  many  experiments 
have  been  tried  and  much  complaint  and 
dissatisfaction  heard.  The  one  satisfac- 
tory aspect  of  the  whole  thing  is  the  fact 
that  those  responsible  for  the  lighting  of 
the  new  plant  have  given  the  matter  the 
most  careful  and  painstaking  attention 
and  have  made  every  effort  to  secure  the 
best  illumination  possible.  The  original 
system  was  almost  exclusively  individual 
drop  lights  with  metal  reflectors.  Later 
mercury  vapor  lamps  were  installed  to  a 
large  extent.  Now  it  seems  that  tungsten 
lamps  in  clusters  are  to  be  tried  out. 
Whatever  may  have  been  the  faults  of 
the  other  two  systems,  it  is  hard  to  see 
how  an  improvement  will  be  made  by  in- 
stalling such  intense  sources  as  tungsten 
lamps  in  clusters  so  as  to  form  large 
units.    The  Post  says: 

Employees  of  the  Government  Printing 
Office  may  expect  a  change  in  the  lighting 
system  of  the  workrooms  if  favorable  results 
are  obtained  from  experiments  with  the  new 
tungsten  lamps.  A  trial  of  100  five-cluster 
lights  is  to  be  made,  with  the  idea  of  displac- 
ing the  "  green  "  lights  now  in  use. 

Public  Printer  Donnelly  is  desirous  of  fur- 
nishing the  best  possible  light  in  the  big 
plant,  both  as  a  protection  to  the  eyesight  of 
the  employees  and  as  an  increase  in  the  quality 
and  quantity  of  the  output.  The  bright,  shiny 
lead  produced  by  the  typesetting  machines  is 
said  to  be  a  handicap  in  the  use. of  the  ordi- 
nary illuminant. 

Merry  War  Over  Street  Lighting    in 

Springfield,  Mass. 

GAS    AND    ELECTRIC     COMPANIES    LINED     UP 

FOR   BATTLE. 

The  gas  lighting  interests   are  not   all 


dead  yet,  as  the  following  from  the 
Springfield  Nezvs  will  indicate: 

At  the  expiration  of  the  present  contract 
with  the  United  Electric  Light  Company  for 
street  lighting,  which  expires  July  i,  the  Se- 
lectmen will  consider  the  idea  of  lighting  the 
streets  with  gas.  The  Selectmen  expect  that 
the  Springfield  Gas  Light  Company  will  com- 
pete with  the  electric  company  for  the  con- 
tract, which  will  probably  be  made  for  a  term 
of  at  least  three  years. 

The  Springfield  Gas  Light  Company  has  in- 
stalled new  gas  lamps  on  Park  avenue  that 
have  given  satisfaction.  The  Selectmen  are 
observing  the  service  these  lights  are  giving, 
so  that  when  they  get  ready  to  award  a  con- 
tract the}^  will  know  something  of  the  serv- 
ice given  by  gas  lamps. 

The  L'nited  Electric  Light  Company  has 
had  the  contract  for  lighting  the  streets  since 
the  town  adopted  electric  lights.  The  town 
owns  its  poles  and  wires  and  the  com- 
pany furnishes  the  current  only.  The  com- 
pany will  spare  no  effort  to  obtain  another 
contract,  and,  if  the  gas  company  offers  stiff 
competition,  it  is  thought  the  United  com- 
pany will  make  more  suitable  terms  than  it 
did  three  years  ago. 

St.  Louis  Planning  to    Open  Its  New    Street 
Lighting  Next  Fall 

WILL   MAKE   IT   A   FEATURE  OF   ITS    CENTEN- 
NIAL   CELEBRATION. 

One  of  the  most  comprehensive  plans 
for  the  betterment  of  public  lighting  to 
be  taken  in  hand  by  civic  organizations  is 
that  of  the  Merchants'  Association  of  St. 
Louis,  which  has  been  previously  men- 
tioned in  these  columns.  St.  Louis  has 
been  in  a  muddle  over  its  electric  lighting 
for  several  years  the  local  lighting  com- 
pany being  under  fire  continually  on  the 
usual  charges  in  such  cases.  Matters  seem 
to  be  mending,  however,  and  with  the 
completion  of  the  extensive  and  magnifi- 
cent system  now  planned  there  will  prob- 
ably be  a  better  feeling  all  around.  The 
city  is  to  have  its  own  centennial  celebra- 
tion next  October  and  is  counting  on  the 
lighting  as  a  most  important  attraction. 
The  Globe-Democrat  says : 

The  Illuminating  Committee  of  the  Cen- 
tennial Association  has  on  foot  a  plan  for 
lighting  the  downtown  public  and  business 
buildings  of  St.  Louis  during  Centennial 
Week,  October  3  to  9,  which  is  expected  to 
give  a  spectacular  brightness  to  the  streets 
during  the  night  celebrations.  Charles  P. 
Senter,  chairman  of  the  Illuminating  Com- 
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mittee,  is  soon  to  call  a  meeting  of  his  com- 
mittee and  work  out  the  plan  more  in  detail. 
The  Downtown  Lighting  Association  will 
have  its  new  system  of  street  lights  in  readi- 
ness for  Centennial  Week. 

It  is  planned  to  have  the  City  Hall,  Court 
House  and  other  public  buildings  outlined 
with  electric  lights,  after  the  manner  the 
World's  Fair  buildings  were.  In  addition, 
the  business  men  along  Washington  avenue 
will  be  asked  to  display  an  electric  sign  or 
trademark  in  front  of  their  houses.  Special 
colored  electric  light  displays  also  will  be 
arranged  at  prominent  downtown  corners. 

It  also  is  designed  to  have  electric  banners 
on  Olive  street,  marking  the  different  old  city 
limits,  thus  telling  the  story  of  the  city's 
growth. 

All  Sorts 

ITEMS     CURIOUS     AND     INTERESTING     FROM 
THE   GENERAL   FIELD. 

Love's  young  dream  is  to  be  brutally 
awakened  in  Philadelphia  by  the  glare  of 
electric  arcs.  Girard  College  is  surround- 
ed by  a  high  wall,  originally  intended  to 
keep  out  preachers  and  priests  of  all  de- 
scriptions. The  shadow  of  this  wall,  it 
seems,  has  been  utilized  as  a  lovers'  walk, 
to  the  disapproval  of  the  citizens  "  over 
the  way/'  who  have  petitioned  the  city 
councils  to  put  up  electric  lights  along  the 
street  as  a  preventive.  Li  their  petition 
they  say  that  the  walk  "  is  used  as  a  tryst- 
ing  place  for  lovers,  some  of  them  not  out 
of  their  teens." 

Mr.  Alton  G.  Miller,  for  seven  years 
general  manager  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company  of  Bal- 
timore, has  been  elected  vice-president 
and  general  manager  of  the  Union  Elec- 
tric Light  &  Power  Company  of  St.  Louis. 
Mr.  Miller  was  phenomenally  successful 
in  the  previous  positions  which  he  has 
held.  It  he  can  succeed  in  straightening 
-out  the  situation  in  St.  Louis  and  turning 
what  appears  to  the  outsider  as  general 
public  disapproval  of  the  local  lighting 
company  into  public  confidence  he  will 
deserve  equally  well  of  his  company  and 
the  citizens.     His  succes  is  of  more  than 


local  importance,  since  the  situation  in 
St.  Louis  has  become  pretty  generally 
known.  It  is  to  be  hoped  that  the  citi- 
zens will  give  Mr.  Miller  every  reasonable 
opportunity  and  assistance  in  establishing 
an  entente  cordiale,  as  Mr.  Miller  has  a 
record  for  working  on  the  basis  of  "  the 
square  deal." 

The  City  Council  of  Seattle  has  voted 
$6900  for  the  construction  of  a  handsome 
arch  of  welcome  to  visitors  to  the  city  and 
exposition.  The  structure  will  stand  65 
feet  high  and  will  consist  of  two  immense 
white  columns,  between  which  will  be 
swung  elaborate  devices,  w^hich  will  be 
changed  from  time  to  time  to  conform 
to  the  various  features  of  the  exposition. 

The  festoon  lighting  on  the  boardwalk 
at  Atlantic  City  is  to  be  extended  as  far 
as  the  Inlet,  thus  increasing  the  attrac- 
tion of  this  famous  causeway. 

The  local  lighting  company  of  Toronto, 
Canada,  advertises  that  it  has  employed 
an  illuminating  engineer,  whose  services 
are  offered  gratis  to  its  patrons. 

The  County  Commissioners  have  decid- 
ed to  outline  the  court  house  in  Tacoma, 
Wash.,  and  are  asking  for  bids  from  local 
electricians  for  the  installation. 

Danvers,  Mass.,  celebrated  for  its  on- 
ions, is  to  light  up  its  public  square  with 
flaming  arcs,  which  are  to  burn  all  night. 

Superintendent  of  Lamps  and  Lighting 
McCuen  of  Baltimore  is  in  trouble  with 
citizens  who  want  to  eat  their  cake  and 
keep  it  too.  While  they  are  all  anxious 
to  have  more  street  lamps,  each  wants  the 
lamp  post  put  up  on  another's  property 
instead  of  his  own.  Mr.  McCuen  is  work- 
ing out  a  system  for  increasing  the  num- 
ber of  lamps  in  the  city,  taking  a  section 
at  a  time,  and  he  has  stated  plainly  that 
he  will  not  permit  private  interests  to  in- 
terfere with  public  benefits. 

The  Lamp  Lighters'  Union  of  Boston 
have  a  poor  opinion  of  electric  street 
lighting.  They  have  sent  in  a  protest 
against  the  proposition  of  the  Edison 
Company  to  replace  the  old-fashioned  gas 
lamps  with  electric  lamps. 
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Correspondence 
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From  an  English  Correspondent 

The  problem  of  electric  lamp  main- 
tenance has  been  one  which  has  in  past 
years  been  most  vigorously  discussed, 
the  result  being  that  at  the  present  time 
a  considerable  number  of  supply  authori- 
ties have  adopted  a  system  whereby  they 
undertake  to  maintain  and  renew  the 
lamps  of  such  consumers  as  obtain  them 
under  certain  conditions  from  the  sup- 
ply authority.  The  object  of  this  ar- 
rangement is  not  only  to  promote  good 
feeHng  and  a  sense  of  security  on  the 
part  of  the  consumer,  but  also  to  insure 
that  wastage  of  current  for  a  total 
amount  of  illumination  over  the  supply 
authority's  system  does  not  take  place. 
Others  again  have  rejected  the  system  of 
lamp  maintenance  as  being  an  unwise  and 
expensive  procedure,  allowing  their  cus- 
tomers to  exercise  their  own  discretion 
as  to  the  type  of  lamp  which  they  pur- 
chase, and  to  take  the  risk  as  to  the  num- 
ber of  hours  which  such  lamps  will  burn. 

It  must  be  remembered  that  the  whole 
of  this  development,  although  modern, 
was  practically  discussed,  and  a  decision 
arrived  at  as  to  the  desirability  of  lamp 
maintenance,  during  the  time  that  the 
carbon  filament  was,  generally  speaking, 
the  only  lamp  worth  considering.  An  ex- 
ception must,  of  course,  be  made  in  the 
direction  of  the  Nernst  and  tantalum  fila- 
ment. An  important  point  arises  out  of 
this  position.  All  these  lamps  are  sub- 
ject, to  a  greater  or  less  extent,  to  what 
may  be  termed  "  electrical  deterioration  " 
of  their  filaments.  Expressed  simply,  this 
means  that  the  passage  of  electric  current, 
by  means  of  which  light  is  generated, 
produces  deterioration  either  in  the  form 
of  blackening,  crystallization  or  some 
other  effect  on  the  filament,  which  in 
course    of    time    produces    diminution    of 


light,  undue  consumption  of  energy  or  ex- 
cessive fragility  of  the  filament.  In  these 
lamps  the  electrical  conditions  of  use  are 
the  bases  of  their  life. 

Now  in  purchasing  electric  lamps  of  all 
types  there  are  three  classes  of  buyers  to 
be  considered,  each  of  which  has  its  own 
peculiar  point  of  view.  The  first  is  the 
electricity  supply  authority,  whose  attitude 
in  relation  to  the  life  of  lamps  is  as  stated 
above,  and  which  has  a  staff  of  technical 
experts  capable  of  conducting  electrical 
tests  on  the  lamps  in  order  to  insure 
that  the  best  average  conditions  are  ob- 
tained throughout  the  life  of  the  lamp. 
The  second  class  is  that  of  the  contractors 
and  selling  agents.  Many  of  these  are 
men  of  integrity,  who  would  not  willingly 
sell  a  lamp  which  they  knew  to  be  in- 
ferior in  quality,  but  at  the  same  time 
stress  of  competition  has  produced  selling 
agents  whose  sole  object  is  to  get  rid  of 
as  many  lamps  in  a  given  time  as  possi- 
ble without  any  regard  for  the  ultimate 
value  of  light  obtained  over  the  life  of 
the  lamps.  It  may  not  be  considered  too 
strong  a  statement  to  say  that  a  selling 
agent  can  arrive  at  a  town,  deposit  a 
stock  of  lamps  at  a  convenient  storehouse, 
pay  a  visit  to  the  principal  shop  keepers 
with  sample  lamps  having  a  high  initial 
brilliancy,  clear  out  his  stock  and  dis- 
appear from  the  town  for  a  period  of 
years.  The  third  class  of  buyer  is  the 
general  public,  which  knows  no  technical 
data  and  bases  its  comparisons  of  lamps 
upon  the  comparative  observations  of 
brilliancy  as  judged  by  eye,  probably  at  a 
period  near  the  beginning  of  the  life  of 
a  lamp. 

It  is  obvious  that  a  maintenance  ar- 
rangement is  advantageous  both  to  the 
consumer  and  to  the  supply  authority  in 
the  case  of  lamps  in  which  electrical  con- 
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ditions  are  the  basis  of  life,  inasmuch  as 
the  supply  authority  can,  by  taking  pho- 
tometric tests,  determine  the  class  of 
lamp  which  it  is  prepared  to  buy  under 
the  conditions  of  its  supply  and  to  specify 
the  same  to  the  lamp  makers.  In  this  way 
it  fulfils  its  contract  to  its  consumer  by 
giving  the  best  average  illumination  for  a 
given  amount  of  energy  extending  for  a 
term  of  some  hundreds  of  hours  of  burn- 
ing. 

The  problem  has,  however,  been  entire- 
ly altered  with  the  introduction  of  the 
tungsten  filament.  The  results  both  of  lab- 
oratory tests  and,  what  is  still  more  im- 
portant, practical  working  experience,  has 
shown  that  the  basis  of  life  of  these  lamps 
is  not  electrical,  but  mechanical.  For  all 
practical  purposes,  excluding  certain 
minor  advantages  gained  by  one  maker 
over  another  owing  to  his  having  been  in 
business  longer  and  therefore  having 
gained  more  experience  in  manufacture, 
all  makes  of  tungsten  lamps  are  practical- 
ly equal  electrically;  the  great  difference 
of  life  which  is  found  between  various 
makes  is  due  to  their  mechanical  con- 
struction. The  great  trouble  of  tungsten 
lamps  is  their  destruction  under  vibration. 
To  meet  this  some  lamp  makers  prefer  to 
use  few  loops,  each  loop  being  long; 
others  prefer  short  loops,  a  considerable 
number  of  loops  being  placed  in  each 
lamp.  Some  support  the  loops  by  the  ends 
only;  others  have  intermediate  struts  mid- 
way along  the  loop.  There  are  also  varia- 
tions in  the  methods  of  connection  and 
support.  All  of  these  features  are  me- 
chanical. The  whole  question  of  main- 
tenance, therefore,  comes  down  to  a  prop- 
osition as  resrards  vibration  to  which  the 


lamps  are  subjected,  and  this  may  be  sup- 
ported by  a  case  which  has  come  under 
the  writer's  observation  of  a  tungsten 
lamp  which  burned  in  a  position  free  from 
vibration  for  6000  hours,  and  at  the  end 
of  that  period  its  life  was  ended  by  means 
of  mechanical  shock. 

It  is  evident  that  the  conditions  of  su- 
pervision of  lamps  by  a  supply  authority 
can  only  be  of  a  very  superficial  nature  if 
these  depend  on  vibration,  which  is  purely 
a  local  matter.  One  man  may  have  his 
house  on  the  top  of  a  hill  quite  away 
from  heavy  traffic  and  his  tungsten  lamps 
will  burn  almost  indefinitely.  Another 
may  be  a  shopkeeper  and  the  vibration  of 
carts  and  vans  will  be  transmitted  from 
the  street  to  the  shop.  The  third  may  be 
a  private  householder  in  premises  adja- 
cent to  a  railway  line.  If  a  system  of 
lamp  maintenance  were  to  be  adopted  by 
a  supply  authority  feeding  all  these  con- 
sumers it  would  be,  in  the  absence  of  ade- 
quate control  of  vibration,  both  useless 
and  expensive. 

The  position,  therefore,  appears  to  be 
this :  that  so  long  as  the  bulk  of  the  light- 
ing on  a  supply  authority's  system  is  con- 
ducted by  means  of  carbon  filament  lamps 
and  other  types  which  are  subject  to  elec- 
trical deterioration,  a  system  of  lamp 
maintenance  is  useful  and  beneficial,  but, 
as  is  very  widely  the  case,  as  tungsten  fila- 
ment lamps  are  in  operation,  it  becomes 
a  matter  of  extreme  doubt  as  to  whether 
the  maintenance  system  will  not  prove  dis- 
astrous. As  metallic  filament  lamps  are 
now  being  so  extensively  used  this  devel- 
opment constitutes  a  very  serious  prob- 
lem 
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The  Pavilion,  Young's  Million   Dol- 
lar    Pier,    Atlantic    City,     in 
Which  N.  E.  L.  A.  Ex- 
hibition Was  Held 

The  splendid  pavilion,  a  night  view  of 
which  is  shov^n  in  the  above  illustration, 
furnished  ideal  facilities  for  the  exhibi- 
tion feature  of  the  convention.  The  ex- 
hibits v^rere  arranged  around  the  sides  and 
at   the   rear.      The    spaces    allotted   were 


large  enough  to  furnish  comfortable 
quarters  for  the  attendants  and  visitors, 
as  well  as  to  afford  fine  opportunities  for 
the  display  of  wares.  The  immense  floor 
space  was  used  as  a  sitting  room  during 
the  forenoon  and  for  dancing  afternoon 
and  evening,  the  general  public  being  ad- 
mitted, except  on  the  first  night,  when 
the  convention  reception  was  held.  The 
lighting  is  by  lamps  studded  in  the  ceiling, 
as  shown,  alternate  rows  of  blue  and 
white  being  used.    The  orchestra  occupies 
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the  gallery  at  the  rear.  The  only  ex- 
hibitors who  had  an  excuse  for  fault-find- 
ing were  the  arc  lamp  people,  who  were 
obliged  to  place  their  lamps  a  few  feet 
from  the  floor  in  order  not  to  spoil  the 
effect  of  the  general  illumination. 

Practical    Illuminating    Engineering 
in  Connection  with  a  Commer- 
cial Department 

By  G.  a.  Sawin. 

Abstract  of  paper  read  before  N.  E.  L.  A. 

Convention. 

The  progressive  commercial  man  is  spend- 
ing money  for  solicitors,  newspaper  adver- 
tising, signs  and  the  like,  to  show  his  prod- 
uct. He  virtually  says  to  the  customer, 
"Use  electricity;  we  don't  care  how.  only 
use  it  and  pay  your  bills."  The  salesman  of 
practically  any  other  article  is  full  of  sugges- 
tions as  to  how  and  where  to  use  his  prod- 
uct to  get  the  best  results ;  in  fact,  a  sales- 
man without  this  information  would  sell  few 
goods.  Would  not  the  salesman  of  electricity 
be  assisted  in  selling  his  article  by  telling  how 
and  where  to  use  it?  The  feature  lacking 
in  the  method  of  both  the  operating  and  the 
commercial  man  is  illuminating  engineering. 
Of  course,  there  are  exceptions  to  this  state- 
ment ;  of  recent  years  especially,  illuminat- 
ing engineering  has  received  considerable  at- 
tention, but  this  only  proves  the  rule  that 
the  great  majority  do  not  use  illuminating 
engineering  as  it  should  be  used. 

A  progressive  company  will  seek  to  obtain 
the  maximum  value  from  all  features  in  con- 
nection with  its  business ;  the  maximum 
value  from  its  apparatus,  the  maximum  kilo- 
watts per  pound  of  coal,  the  maximum  busi- 
ness at  the  least  expense  for  solicitors.  It 
should,  to  be  consistent,  obtain  the  maximum 
value  from  the  newest  feature,  illuminating 
engineering.  Many  places  where  the  illumi- 
nating engineer  can  be  of  assistance  readily 
suggest  themselves.  A  few  are  as  follows : 
He  can  consult  with  customers  complaining 
about  their  light  and  supply  the  remedy ;  he 
can  often  save  consumers  who  think  their 
electricity  is  too  costly ;  he  can  prove  to  non- 
users  that  the  cost  of  electricity  is  within 
their  means ;  he  can  consult  with  new  cus- 
tomers on  locating  lights,  thus  preventing 
future  dissatisfaction ;  he  can  assist  in  ob- 
taining new  business  by  showing  where  elec- 
tricity can  be  used  advantageously,  perhaps 
in  place  of  other  illuminants.  It  is  not  un- 
common to  hear  the  statement,  "  I  do  not  use 
electricity— it  hurts  my  eyes."  The  trouble 
here  is  not  with  the  light  itself,  but  with  the 
location  of  the  light.     Now  that  the  tungsten 


lamp  is  being  used  extensively,  its  higher  in- 
trinsic brilliancy  makes  the  question  of  loca- 
tion of  lights  still  more  important.  It  is  not 
inconceivable  that  a  customer  may  on  the 
score  of  injured  e3'es  cease  using  electricity; 
in  this  case  the  illuminating  engineer  would 
be  of  assistance  in  so  placing  the  lamps  that 
a  customer's  eyes  were  not  affected.  Is  not 
this  feature  of  light  injuring  the  eyes  actually 
hindering  the  increase  of  business,  and  could 
not  the  people  be  converted  by  having  the 
light  properly  placed?  Here  is  another  field 
for  the  illuminating  engineer,  where  a  com- 
pany could  use  him  to  advantage.  In  short, 
the  illuminating  engineer  supplies  the  one 
missing  link  between  the  central  station  and 
the  consumer,  rounding  all  into  a  perfect 
whole. 

To  get  the  best  value  from  illuminating 
engineering  a  company  should  have  in  its 
organization,  either  directly  under  the  com- 
mercial department  or  working  in  conjunc- 
tion with  it,  one  man  who  has  made  a  special 
study  of  this  subject.  This  man  could  be 
used  in  two  ways :  first,  as  a  special  agent 
at  the  call  of  any  commercial  man  or  solici- 
tor ;  he  would  either  be  alone  or  have  as- 
sistants, according  to  the  size  of  the  com- 
pany; second,  more  in  the  nature  of  a  con- 
sulting engineer  who  would  personally  visit 
special  or  important  installations,  but  whose 
added  duty  it  would  be  to  train  as  many 
solicitors  as  practicable,  depending  upon  the 
size  of  the  company,  in  the  fundamentals  of 
illuminating  engineering.  The  training  should 
be  such  that  the  solicitor  can  talk  intelligently 
with  the  consumer  on  this  subject.  These 
trained  solicitors  may  be  looked  upon  as  in- 
spectors for  the  illuminating  department. 
They  will  be  able  to  determine  what  the  cus- 
tomer wishes,  and  can  make  necessary  plans 
of  the  building  to  be  lighted,  to  be  forwarded 
to  the  illuminating  department.  This  man 
may  in  simple  cases  determine  the  illumina- 
tion himself,  the  head  of  the  department 
granting  this  power  at  his  discretion.  In  the 
latter  case,  the  solicitor  should  always  make 
a  complete  report  to  the  illuminating  engineer. 

The  second  method  has  several  advantages 
over  the  first,  as  follows:  first,  with  a  knowl- 
edge of  illumination  the  solicitor  would  be 
able  to  talk  appro.ximate  costs  to  obtain  any 
desired  results,  and  hence  would  be  assisted 
in  obtaining  business ;  second,  he  could  im- 
mediately give  approximate  answers  about 
illumination,  which  is  always  pleasing  to  the 
customer ;  third,  as  the  advice  on  illumina- 
tion would  be  free,  the  company  would  un- 
doubtedly receive  many  requests  out  of  cu- 
riosity— if  these  are  first  investigated  by  the 
solicitor  he  can  determine  with  the  least 
waste    of    time    if    the    man    is    in    earnest; 
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fourth,  the  solicitor  can  care  for  simple  cases 
with  much  saving  of  time;  fifth,  after  ad- 
vice has  been  given,  the  case  should  be  fol- 
lowed up,  as  the  customer  may  not  be  en- 
tirely clear  in  regard  to  the  recommenda- 
tions ;  perhaps  the  first  cost  appears  too  high 
and  slight  modifications  or  compromises  may 
please  him  better ;  in  short,  the  follow-up  sys- 
tem should  be  inaugurated  to  insure  a  satis- 
fied customer,  and  in  this  the  solicitor  would 
be  invaluable,  as  the  illuminating  engineer 
would  not  have  sufficient  time  to  do  this 
thoroughly. 

The  illuminating  engineer  would  supply  the 
formulas  necessary,  checking  all  these  before 
putting  them  into  extensive  use.  He  should 
supply  prints  showing  places  actually  lighted, 
as  samples  to  be  used  by  the  solicitor ;  in  fact, 
he  should  be  responsible  for  all  lighting  data 
used  by  the  company  and  should  see  that 
the  solicitors  are  properly  informed  and  prop- 
erly use  the  information  given  them. 

The  company  should  advertise  the  illumi- 
nating department  extensively  through  news- 
papers, electric  signs,  pamphlets,  on  the  backs 
of  bills  and  the  like.  In  its  advertising,  the 
company  should  state  that  the  department  is 
at  the  service  of  all,  without  charge ;  and  that 
it  furnishes  free  advice,  not  free  wiring,  free 
fixtures  and  the  like.  This  would  prevent  a 
serious  misunderstanding  at  the  start.  The 
advertisements  will  bring  people  to  the  com- 
pany who  wish  improvement  in  illumination 
or  the  same  illumination  at  lower  cost.  It 
will  bring  many  of  these  people  while  they 
are  in  the  first  stages  of  dissatisfaction,  in- 
stead of  having  them  wait  until  they  are  suffi- 
ciently disgruntled  to  tell  all  their  friends 
and  finally  complain  bitterly  to  the  company. 

Besides  the  cases  which  come  to  the  notice 
of  the  department  through  advertising,  the 
complaint  or  information  department  should 
notify  the  illuminating  department  where 
customers  complain  of  high  bills,  poor  light- 
ing and  the  like.  The  knowledge  that  the 
company  maintains  such  a  department  would 
be  of  great  assistance  to  the  agent  in  settling 
complaints.  Care  should  be  exercised  to 
bring  to  the  attention  of  every  new  customer 
the  fact  that  the  company  maintains  an  illu- 
minating department  and  is  willing  to  advise 
him  before  he  is  connected  to  the  lines.  The 
new  customer,  perhaps,  is  using  electricity  as 
a  trial.  If  the  lights  are  poorly  arranged,  not 
enough  or  too  many,  the  customer  may  cease 
using  electricity,  hence  a  new-business  de- 
partment could  use  illuminating  engineering 
as  a  means  to  insure  the  holding  a  new  cus- 
tomer. New  buildings  being  erected  will,  of 
course,  be  known  to  the  commercial  depart- 
ment, and  they  should  make  it  a  point  lo  con- 
fer with  the  owner  and  architect  to  see  if 


the  illuminating  department  cannot  be  of 
service  to  him.  The  owner  may  have  decided 
not  to  use  electricity,  but  with  the  aid  of  the 
illuminating  department  he  may  become  a 
customer. 

A  solicitor  with  the  knowledge  that  the  il- 
luminating department  is  behind  him  would 
not  be  afraid  to  approach  any  customer  and 
suggest  improvements  in  his  illumination, 
and,  by  so  doing,  the  customer  would  realize 
that  the  solicitor  was  watching  the  customer's 
interests,  and  this  would  promote  good  feel- 
ing. In  short,  all  branches  of  the  commer- 
cial department  should  have  the  illuminating 
department  in  mind  at  all  times,  and  the  or- 
ganization should  be  such  that  notice  of  ad- 
vice wanted  on  illumination  automatically 
reaches  the  department  from  all  angles. 

To  sum  up,  each  company  should  have  in 
its  organization  an  illuminating  department, 
consisting  of  an  illuminating  engineer  at  the 
head,  with  sufficient  assistant  engineers  and 
inspectors  to  care  for  the  business  properly. 
The  assistant  engineers  will  be  in  the  office 
with  the  illuminating  engineer,  but,  of  course, 
could  be  omitted  if  the  volume  of  business 
did  not  warrant  their  employment.  The  in- 
spectors would,  except  in  special  cases,  be 
the  first  to  visit  the  consumer  who  desired 
advice,  and  his  duty  would  be  to  learn  the 
customer's  wishes  and  to  make  a  sketch  of 
the  premises,  to  be  sent  to  the  illuminating 
department.  When  this  report  is  received, 
the  illuminating  engineer  or  his  assistants 
will  calculate  the  proper  illumination  and  re- 
turn to  the  solicitor,  who  will  hand  the  infor- 
mation to  the  customer.  The  inspectors  may 
be  in  the  office  of  the  illuminating  engineer ; 
but  better,  as  expressed  in  the  first  part  of 
the  paper,  they  would  be  trained  solicitors 
who  combine  illumination  with  their  other 
work.  The  number  of  inspectors  or  inspec- 
tor-solicitors would  depend  on  the  size  of  the 
company,  but  there  should  be  enough  to 
promptly  investigate  and  follow  up  consumers 
desiring  advice.  In  the  larger  companies 
there  should  be  enough  in  each  sub-district 
to  care  for  that  particular  district. 

The  illuminating  department  should  be  a 
separate  branch  of  the  commercial  or  sales 
department,  the  engineer  reporting  to  the 
chief  commercial  or  sales  agent.  All  other 
branches  of  the  commercial  department,  such 
as  contract,  complaint,  new  business,  new 
buildings,  publicity  and  so  on,  should  im- 
mediately notif}^  the  illuminating  department 
when  advice  is  desired. 

The  report  to  the  customer  should  be  com- 
plete in  all  details,  and  should  include  a 
drawing  that  the  customer  could  hand  to  his 
wireman  if  he  so  desired  and  tell  him  to  go 
ahead.     Height  of  lamps,   style  of  reflectors 
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and  all  essential  details  should  be  carefully 
specified. 

The  illuminating  engineer  should  be 
equipped  with  all  available  magazines  and 
technical  papers,  catalogues  of  fixtures, 
shades  and  the  like,  and  should  keep  strictly 
up  to  date  on  all  points.  He  should  have  one 
or  more  portable  photometers,  and  should 
compare  calculated  results  with  measured  re- 
sults with  great  detail. 

At  the  end  of  each  month  every  inspector 
should  report  the  result  of  his  follow-up  sys- 
tem, stating  whether  the  customers  were  sat- 
isfied or  not  and  objections  raised.  The  de- 
partment should  make  every  possible  effort 
to  satisfy  the  customer,  this  being  the  prin- 
cipal object  of  the  illuminating  department. 
In  all  work  undertaken  by  the  illuminating 
department  the  customer's  interests  only 
should  be  considered ;  in  other  words,  the 
companies  should  strive  to  give  him  the  best 
light  for  the  least  money.  This  is  not  only 
the  best  policy  in  the  long  run,  but  it  is  most 
important  at  the  start  in  order  to  dispel  any 
skepticism  of  the  company's  good  intentions. 

In  conclusion,  we  would  sa\-  that  the  ob- 
ject of  the  illuminating  department  is,  briefly, 
to  assist  the  company  to  sell  its  product,  to 
hold  its  present  consumers,  to  eliminate 
complaints  and  to  establish  friendly  relations 
with  consumers.  The  department,  if  properly 
operated,  will  do  excellent  work  in  these  di- 
rections. The  company  should  bear  in  mind 
that  if  it  does  not  establish  such  a  depart- 
ment or  if  it  does  not  operate  such  a  depart- 
ment in  the  interest  of  the  consumers,  before 
long  some  independent  illuminating  engineer 
will  find  that  district  a  good  field  for  work. 
This  will  doubly  react  against  the  company, 
since  new  customers  obtained  by  independent 
means  would  either  be  neutral  or  dissatisfied 
in  paying  for  a  service  which  other  companies 
furnished  free,  and  the  company  would  get 
no  credit  for  help  given  present  consumers. 

As  an  illustration  of  what  an  illuminating 
department  would  do  for  a  company,  let  us 
take  the  following  analogy :  We  know  from 
chemistry  that  we  may  have  a  poor  or  use- 
less substance,  but  by  mixing  another  with 
it  cause  the  former  components  to  separate, 
unite  in  some  other  manner,  and  although  all 
the  former  parts  are  still  present  the  new 
combination  may  make  the  whole  a  useful 
substance.  Thus  if  a  company  has  its  con- 
sumers complaining  and  no  profits,  and  we 
add  good  illumination,  we  may  get,  using  the 
chemical  notation,  the  following :  Consumer's 
complaints  4-  no  profits  +  good  illumination  = 
no  complaints  +  good  profits  +  illumination 
consumers.    The  company  gets  what  it  wishes 


in  good  profits  and  no  complaints,  and  the 
consumer  becomes  what  he  should  be,  a  con- 
sumer of  illumination  and  not  merely  of  elec- 

tricitv. 


The    Twenty-fifth    Anniversary    of 
the  BerHn  Electric  Works 

The  recent  celebration  of  the  Berlin 
Electric  Works  of  the  Twenty-fifth  anni- 
versary of  its  founding  has  aroused  no 
little  public  interest  in  the  history  of  this 
pioneer  of  German  central  stations.  This 
is  a  branch  of  the  Allegemeine  Elec- 
tricitaets  Gesellschaft  (General  Electric 
Company),  whose  founder  and  director, 
Flerr  Rathenau,  celebrated  his  seventieth 
birthday  last  Christmas.  Herr  Rathenau 
became  interested  in  electric  lighting  on 
his  visit  to  the  Electrical  Exposition  in 
Paris  in  1881,  where  he  first  saw  the  Edi- 
son lamp.  Being  at  once  convinced  of  its 
possibilities,  he  secured  the  German  rights 
and  set  about  investing  capital  in  its  pro- 
motion. To  this  end  a  model  installation 
and  studiengesellschaft  (study  company) 
was  founded.  After  a  few  successful  in- 
stallations had  been  put  in  a  banquet  was 
held  in  Herr  Rathenau's  honor.  But  dur- 
ing the  dinner  he  had  observed  that  the 
lamps  were  growing  dim,  a  fact  which  was 
not  generally  noticed  by  the  guests,  nor 
did  they  at  once  discover  the  disappear- 
ance of  the  guest  of  honor.  Herr  Rath- 
enau went  down  to  the  power  station  in 
his  evening  dress  and  personally  super- 
vised the  operation  during  the  entire 
evening,  thus  assuring  a  successful  per- 
formance. A  failure  at  this  critical  time 
would   have   been  disastrous. 

A  few  days  later,  in  May,  1883,  a  com- 
pany was  launched  called  the  German 
Edison  Company,  which  was  later  changed 
to  the  present  title,  known  the  world  over 
in  its  abbreviated  form,  A.  E.  G.  Ex- 
actly a  year  after  its  formation  the  new 
concern  succeeded,  after  many  difficulties, 
in  obtaining  a  contract  with  the  city  of 
Berlin  by  which  it  was  permitted  to  gen- 
erate and  furnish  electric  energy  from 
one  or  more  stations  to  a  limited  district. 
This  corporation  was  called  the  Municipal 
Electric  Works,  and  was  the  beginning 
of  what  is  now  the  Berlin  Electric  Works. 
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Transformers  for  Electric  Signs 

We  are  in  receipt  of  the  following  com- 
munication from  the  Central  Electric 
Company,  Chicago.  It  deals  with  an  im- 
portant subject  in  a  thoroughly  business- 
like and  comprehensive  manner  and  con- 
tains data  of  unusual  importance  to  every 
one  interested  in  electric  signs.  If  the 
transformers  put  out  by  this  company  are 
as  practical  and  suited  to  the  purpose  as 
this  communication — and  it  is  fair  to 
infer  the  affirmative — they  may  be  pur- 
chased with  absolute  confidence  in  their 
success. 

Sign  and  Decorative  Lighting  zvith  Tung- 
sten Lamps. 

It  is  generally  recognized  that  the  best 
results  in  sign  lighting  are  secured  by  the 
use  of  small  candle-power  lamps,  as  in 
this  way  the  letters  and  design  in  general 
can  be  more  clearly  outlined.  As  a  rule 
4  candle-power  lamps  are  used,  and  in 
some  cases  2  candle-power  lamps  have 
been  employed  to  a  considerable  extent. 
The  manufacture  of  low  candle-power 
tungsten  lamps  for  use  on  the  ordinary 
lighting  pressure  is,  however,  commer- 
cially impracticable  at  the  present  state 
of  the  art  on  account  of  the  extreme  fine- 
ness of  the  filament  that  would  be  re- 
quired. 

Recently  low  voltage  tungsten  lamps  of 
various  sizes,  from  the  miniature  up,  have 
been  perfected,  and  on  account  of  their 
comparatively  thick  and  short  filaments 
these  lamps  stand  harder  usage  and  have 
a  longer  life  than  the  higher  voltage  tung- 
sten lamps.  By  using  a  special  trans- 
former stepping  down  from  no  to  ap- 
proximately 10  volts  the  use  of  these  low 
voltage  tungsten  lamps  is  made  possible. 

The  ordinary  4  candle-power  carbon 
sign  lamp  absorbs  a  total  of   19.28  watts 


per  lamp,  as  compared  with  a  total  con- 
sumption of  5  watts  in  the  case  of  the  4 
candle-power  tungsten  lamps.  The  sav- 
ing is  a  ratio  of  substantially  4  to  i,  and 
therefore  graphically  evidences  the  com- 
mercial possibilities  and  desirability  of 
this  new  combination. 

The  following  example,  worked  out  in 
elementary  arithmetic  on  the  basis  of  5 
hours  burning  per  day  and  100  lamps  for 
the  sign,  shows  the  marked  saving  result- 
ing from  the  substitution  of  the  tungsten 
for  the  carbon  lamp  for  sign,  decorative 
and  outline  installations. 

Using  Carbon  Lamps. 

100  lamps  X  19.28  watts  X  5  hours  = 
9.64  K.W.H.  per  day. 

365  days  X  9-64  K.W.H.  =:  2618.6 
K.WMI.  per  year. 

2618.6  K.W.H.  at  5  cents  =  $130.93 
cost  per  year. 

Using  Tungsten  Lamps. 

100  lamps  X  5  watts  X  5  hours  =r  2.5 
K.W.H.  per  day. 

365  days  X  2.5  K.W.H.  =  912.5 
K.W.H.  per  year. 
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912.5  K.W.H.  at  5  cents  =  $45.62  cost 
per  year. 

From  the  above  it  will  be  noted  that  the 
difference  in  operating  costs  is  $85.31,  in 
favor  of  the  tungsten  lamps.  It  should 
be  borne. in  mind,  however,  that  from  this 
apparent  saving  should  be  deducted  the 
transformer  initial  cost  and  its  cost  of 
operation,  which  amounts  to  $13.75  total, 
thus  giving  an  actual  saving  of  $71.56  per 
year.  The  increased  cost  of  the  tungsten 
sign  lamp  is  largely  counterbalanced  by 
the  increased  life  which  will  frequently 
reach  2000  hours. 

In  considering  the  cost  of  transformer 
operation  it  should  be  remembered  that 
the  core  loss,  which  in  this  case  is  21 
watts,  and  the  copper  loss  of  ii  watts 
should  be  figured  for  5  hours,  in  that  the 
transformer  operates  at  approximately 
full  load.  It  should  also  be  remembered 
that  in  ordinary  sign  lighting  the  propor- 
tion in  transformer  core  losses  is  quite 
high,  in  that  signs  like  other  current  con- 
suming devices  are  operated  from  the 
regular  lighting  or  power  mains,  ener- 
gized 24  hours  a  day,  and,  therefore,  en- 
tailing a  constant  core  loss  in  the  various 
transformers  supplying  the  lamps,  a 
proper  percentage  of  which  loss  is  charge- 
able against  the  signs.  On  the  other 
hand,  the  tungsten  transformer  is  con- 
nected between  the  control  switch  and 
the  lamps,  so  that  the  core  losses  only  go 
on  while  the  lamps  are  burning. 

The  use  of  the  combination  outlined 
above  is  advantageous  both  to  the  cus- 
tomer and  the  central  station  manager,  as 
it  enables  the  first  to  use  a  greater  sign 
capacity  for  the  same  money  and  enables 
the  second  to  secure  more  customers. 

A  decided  advantage  in  using  the  tung- 
sten lamp  transformer  for  low-voltage 
lamps  instead  of  placing  a  group  of  ten 
or  so  in  series  across  the  iio-volt  circuit 
is  that  it  permits  any  number  of  lamps  to 
be  used  and  avoids  the  complete  extin- 
guishing of  a  row  of  lamps  when  any 
lamp  burns  out. 

The  tungsten  sign  lamp  is  an  excep- 
tionally economical  medium  for  the  illu- 


mination of  drug  stores,  libraries,  dens 
and  reception  halls,  as  well  as  sign  and 
outline  work. 

An  Automatic  Electric  Economizer 
for  Projecting  Lanterns 

Mr.  J.  H.  Hallberg,  whose  name  and 
fame  as  an  electrical  engineer  are  famil- 
iar to  the  entire  profession,  has  designed 
a  line  of  economizers  which  are  especially 
adapted  to  the  use  of  moving  picture  and 
other  projecting  lanterns.  These  are 
automatic  in  their  regulation,  and  have 
been  designed  for  both  alternating  and 
direct    current.      As    these   eliminate    the 
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rheostat  principle,  it  is  needless  to  say 
that  they  affect  economy  in  current,  be- 
sides affording  the  necessary  automatic 
regulation  for  the  lamp. 

Mr.  Hallberg  can  be  found  at  30  Green- 
wich Avenue,  New  York. 

Announcements 

The  Federal  Sign  System  (Electric)  has 
recently  opened  up  another  branch  office 
at  1230-123 1  Syndicate  Trust  Building, 
St.  Louis,  Mo.  This  makes  eight  offices 
in  all  which  this  company  now  maintains, 
one  in  each  of  the  following  cities :  New 
York,  Cincinnati,  Kansas  City,  Philadel- 
phia, Louisville,  New  Orleans,  St.  Louis 
and  Chicago.  In  each  of  these  cities  the 
Federal  Sign  System  (Electric)  has  de- 
veloped a  considerable  sign  renting  busi- 
ness as  well  as  a  large  sales  business  of 
electrical  fixtures  of  all  kinds. 
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The  National  Electric  Light 
Association 

Thirty-second    Convention. 

Developments     in     Street     and     Park 
Lighting;  hy  J.  IV.  Cozvlcs. 
Mr.  Cowles  divides  the  subject  of  street 
lighting"  into  the  following  classes : 

(A)  Urban   streets. 

(B)  Suburban  streets. 

(C)  Parks  and  boulevards. 

(D)  Display  lighting. 

In  treating  each  of  these  classes,  the 
following  points  are  considered : 

( 1 )  Types  of  lamps. 

(2)  Wattage  of  lamps. 

(3)  Kilowatts  per  mile. 

(4)  Methods  of  installation,  including 
type  of  fixtures,  height  of  lamps  above 
street,  and  the  like. 

Mr.  Cowles  finds  a  range  of  from  3^ 
to  20  kilowatts  per  mile,  10  kilowatts  rep- 
resenting the  most  common  practice. 
Samples  of  this  class  are  taken  from  New 
York,  Brooklyn,  and  Boston.  For  busi- 
ness streets  of  special  importance  the  kilo- 
watts per  mile  is  often  increased,  and 
even  double  with  excellent  results  by  the 
use  of  two  lamps  per  post. 

For  streets  of  extra  width,  or  Avhere  the 
curb  lines  are  broken  by  trees,  the  plac- 
ing of  lamps  in  the  center  of  streets  has 
distinct  advantages  from  the  standpoint 
of  actual  illumination.  The  advantages 
may  be  offset  to  sortie  extent  by  the  side- 
walks being  insufficiently  lighted,  if  the 
street  is  of  unusual  width,  or  if  there  is 
an  absence  of  the  usual  store  window 
lighting.  This  objection  may  be  over- 
come by  the  use  of  curb  lamps  at  the 
corners,  set  diagonally.  Recent  installa- 
tions in  Boston,  New  York,  Rochester, 
Philadelphia,  and  Baltimore  are  explained. 


For  public  squares  or  wide  areas  for- 
eign practice  has  been  introduced  to  some 
extent  by  placing  lamps  of  high  candle- 
power  at  an  unusual  height  above  the 
street.  An  example  of  this  kind  of  light- 
ing is  given  as  used  in  Boston,  where 
flaming  arc  lamps  have  been  placed  45 
and  52  feet  high.  Although  not  yet 
adopted  extensively,  the  results  have  been 
very  pleasing. 

In  suburban  lighting  the  commercial  in- 
troduction of  the  series  tungsten  lamp 
seems  to  have  the  right  of  way,  with  such 
reinforcement  of  arcs  as  may  be  required 
at  prominent  points.  Very  few  carbon 
filament  lamps  were  found  in  use.  The 
popular  size  seems  to  be  40  candle-power 
in  preference  to  higher  units,  although  6a 
candle-power  is  reported  in  a  considerable 
number  and  80  candle-power  in  occasional 
cases.  The  stimulus  thus  given  to  incan- 
descent lighting  has  called  forth  the  at- 
tention that  has  been  so  long  needed  to 
the  question  of  suitable  fixtures,  particu- 
larly for  overhead  wiring.  A  number  of 
modern  fixtures  are  shown. 

For  park  and  boulevard  lighting,  meth- 
ods which  contain  both  the  urban  and 
suburban  practice  seem  to  offer  the  best 
results.  As  undergrovuid  construction  is 
invariably  standard  in  such  cases,  arc 
lighting  varies  but  little  from  city  stand- 
ards. Tungsten  lighting  has  proven  it- 
self well  adapted  to  park  use.  and  rapid 
progress  has  been  made  during  the  past 
year  in  the  development  of  ornamental 
poles  for  such  purposes. 

Display  lighting  is  illustrated  by  differ- 
ent examples,  in  which  tungsten  lamps  are 
used  in  festoons  over  the  street,  and  where 
magnetite  or  flaming  arcs  are  used  along 
the   curb. 

Mr.  Cowles  concludes  that  the  question 
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of  public  lighting  is  now  awakening  the 
interest  that  it  deserves.  Very  satisfac- 
tory progress  is  being  made  and  the  pros- 
pects for  the  future  are  excellent,  if  the 
good  work  already  done  is  continued 
along  sound  and  rational  lines.  A  note  of 
warning  is  sounded  against  overdoing 
the  use  of  light,  especially  against  placing 
large  and  brilliant  light-sources  too  low 
down  where  they  will  come  within  the 
direct  line  of  vision. 

A  word  of  warning  may  well  be  sounded 
against  the  adoption  of  the  "  More  Light " 
slogan,  without  proper  regard  to  the  laws  of 
both  illumination  and  common  sense.  A  tre- 
mendous blaze  of  light  directly  within  the 
lines  of  vision  of  both  the  walking  and  rid- 
ing public  is  not  necessarily  progression  in 
its  truest  sense,  and  may  result  in  retarda- 
tion rather  than  advancement  of  the  art. 
More  science  should  be  applied  to  the  spac- 
ing or  locating  of  street  lamps  in  order  that 
more  uniform  illumination  may  be  obtained. 
How  often  do  we  see  results  mutilated  most 
brutally  by  the  location  of  lamps  with  regard 
wholly  to  political  or  selfish  interests. 

With  the  widely  varying  conditions  and 
requirements  of  different  cities,  it  is  mani- 
festly impossible  to  conclude  that  there  is 
any  "  best  system  "  of  street  lighting  appli- 
cable to  all  cases,  but  it  is  hoped  that  the 
foregoing  descriptions  and  illustrations  of 
what  has  already  been  accomplished  in  dif- 
ferent localities  may  suffice  to  encourage  ac- 
tion on  the  part  of  those  not  yet  awakened 
and  to  emphasize  those  points  that  must  re- 
ceive most  careful  consideration  if  perma- 
nently satisfactory  results  are  to  be  expected. 

Recent  Types  of  Art  Lamps  and  Their 
Operation;  hy  C.  E.  Stephens. 

Mr.  Stephens'  paper  is  devoted  almost 
exclusively  to  a  description  of  the  West- 
inghouse  Metallic  Flame  lamp,  which  we 
have  previously  described.  He  sums  up 
the  advantages  of  the  Metallic  Flame  lamp 
as  follows :  High  efficiency,  low  mainte- 
nance cost,  almost  ideal  light  distribution 
for  street  illumination,  white  color,  and 
the  fact  that  it  can  be  operated  with  small 
current  values. 

The  Present  Status  of  the  Arc  Lamp 
FOR  Street  and  Interior  Illumina- 
tion; by  N.  R.  Birge. 

Mr.  Birge's  paper  is  devoted  to  a  de- 
scription of  the  General  Electric  Lumi- 
nous or  metallic  arc  lamp  and  also  the  new 


form  of  enclosed  carbon  arc  lately  put 
out  by  this  company  under  the  name  of 
the  Intensified  Arc.  The  former  has  been 
previously  described.  The  latter  is  an  in- 
genious form  of  carbon  arc,  using  two 
quarter-inch  positive  carbons  and  a  single 
three-quarter  inch  lower  negative  carbon. 
When  operating  at  5  amp.  on  no  volts,  the 
lamp  has  an  efficiency  of  approximately 
one  watt  per  mean  hemispherical  candle. 
The  lamp  burns  60  hours  with  one  trim. 
The  case  and  globe  of  the  lamp  are  of 
more  artistic  design  than  the  familiar  en- 
closed arc. 

Methods  of  Introducing  Tungsten" 
Lamps  and  Their  Effect  on  Cen- 
tral Station  Income;  hy  William 
H.  Atkins,  Editor. 

The  subject  is  treated  under  the  fol- 
lowing heads : 

(A)  Different  policies  adopted. 

(B)  Methods  of  introduction  and  re- 
newal. 

(C)  Use  of  large  units  in  competition 
with  gas  arcs. 

(D)  Their  effect  on  income. 

The  paper  contains  much  valuable  in- 
formation gathered  from  companies  hav- 
ing an  aggregate  connected  lamp  load  of 
about  10,000,000  carbon  lamps,  and  about 
500,000  tungsten  lamps.  The  information 
is  in  the  form  of  answers  to  twenty-eight 
different  questions.  To  the  question  "  Is 
the  demand  for  tungsten  steadily  increas- 
ing "  the  majority  of  answers  are  in  the 
affirmative.  Specimens  of  newspaper  and 
pamphlet  advertising  are  given,-  and  the 
opinions  in  full  of  a  number  of  central 
station  managers. 

Electricity  for  National  Advertising; 
by  George  Williams. 

After  briefly  stating  the  various  and 
numerous  advantages  of  the  electric  sigjn, 
Mr.  Williams  suggests  that  the  Associa- 
tion collect  information  from  each  class 
A  member  on  the  following  topics,  and 
compile  same  for  the  benefit  of  members, 
advertisers,  advertising  agencies  and  sigpn 
builders : 

(A)  List  of  available  roof  locations; 
their  descriptions  and  terms  of  rental; 

(B)  Flat  rate  of  service  for  4  candle- 
power  and  upward  for  a  year  of  six  and 
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'  .twelve  hour  nightly  burning,  inclusive  of 
lamp  renewal  and  sign  painting  cost ; 

(C)  Names  and  brands  of  articles  al- 
ready advertised  by  electrical  display,  ac- 
■companied  by  photographs. 

This  information  should  be  collected 
and  printed  without  delay  in  book  form 
.and  tendered  for  sale  to  the  members. 

Users  of  electrical  advertising  display  have 
.these  advantages : 

1.  The  women  everywhere  admire  the  dis- 
plays because  the  electric  signs  help  brighten 
the  city.  This  alone  goes  a  long  way  in  giv- 
ing prestige  to  the  brand  or  name  of  the 
advertised  product. 

2.  The  electrical  interests  in  any  city  in- 
clude the  personnel  of  the  central  station, 
telephone,  traction  and  electrical  supply  com- 
panies, sometimes  directors  and  stockholders 
in  these  companies  who  also  take  an  interest 
in  electrical  progress.  The  real  estate  in- 
terests are  also  keen  to  see  the  signs  go  up. 
All  these  people  can  be  counted  on  to  stand 
■sponsor  for  electrically  advertised  products. 

3.  Electrical  advertising  is  the  one  kind 
that  can  not  be  overdone.  Darkness  was 
made  only  to  sleep  in.  The  Police  Depart- 
ment voluntarily  protects  the  electric  sign, 
and  everybody  has  a  kindly  interest  in  it. 

4.  Electrical  display  is  the  only  kind  of 
advertising  that  people  will  pause  to  read 
repeatedly.  The  only  kind  that  people  will 
read  with  delight  a  thousand  or  more  times 
in  a  year. 

5.  The  readers  do  not  have  to  buy  it  in 
order  to  read  it. 

6.  The  readers  do  not  forget  what  they 
see  or  forget  to  talk  about  it  with  their 
friends. 

7.  Electrical  advertising  enhances  the  rep- 
utation of  the  product  advertised — puts  on 
the  gilt  edge,  carries  the  difference  in  atmos- 
phere between  an  engraved  card  and  a  print- 
ed one,  lends  the  piano  finish,  suggests  that 
superiority  that  you  can  realize  right  now 
by  recalling  the  brands  or  names  of  the 
mineral  waters,  teas,  biscuits,  beer,  razors, 
plows,  dress  trimmings,  sewing  machines, 
typewriting  machines,  garters,  suspenders, 
confectionery,  corsets  or  automobiles  that  are 
now  advertised  by  electricity.  You.  may  not 
be  in  a  position  to  know  that  these  particular 
brands  are  the  best  to  bu_v,  but  you  think 
they  are. 

The  Regenerative  Flame  Lamp;  by  A. 

J.  Mitchell. 

A  description  of  the  regenerative  flame 

arc  lamp  made  in  England  and  marketed 

in  this  country  by  Adams  Bagnall  Elec- 


tric  Company.     The  lamp   was   fully   de- 
scribed in  a  previous  issue. 
The     Manufacture    of    Incandescent 

Lamps;    by   J.   E.   Randall,   Glen   C. 

Webster,  and  S.  E.  Doane. 
A    brief    description    of    incandescent 
lamp  making  as  carried  on  at  the  present 
time.     Contains  no  new  matter. 

The  Effect  of  Various  Maintenance 
Conditions  on  the  Efficiency  of 
Illumination;  by  A.  L.  Eustice. 
Mr.  Eustice's  paper,  though  compara- 
tively short,  represents  the  results  of  a 
long  series  of  investigations  to  determine 
the  deterioration  under  ordinary  mainte- 
nance conditions  of  the  various  commer- 
cial light  units.  His  observations  covered 
a  widespread  range  of  conditions,  includ- 
ing installations  in  Pittsburgh,  Chicago, 
Minnesota,  Milwaukee,  St.  Joseph,  St. 
Louis,  Duluth,  Buffalo  and  Youngstown. 
The  percentage  of  loss  in  illumination  due 
to  the  collection  of  dirt  and  dust  on  light- 
ing glassware  ranged  from  39  per  cent,  in 
a  tungsten  installation  in  Pittsburgh 
down  to  Sj4  per  cent,  in  a  similar  in- 
stallation in  Duluth.  The  average  is 
about  20  per  cent.  With  the  Nernst  lamp 
the  highest  loss  was  lo^^  per  cent,  in  a 
Chicago  installation  down  to  l}4  per  cent 
in  an  installation  in  the  same  city,  the 
average  being  about  6  per  cent.  The  re- 
sults of  the  investigation  are  the  most 
comprehensive  that  have  yet  been  pub- 
lished on  this  particular  subject. 

Practical  Illuminating  Engineering 
in  Connection  with  the  Commer- 
cial Department;  by  G.  A.  Sawin. 
This  paper  will  be  found  abstracted  in 

the  Commercial  Department  of  this  issue. 

Reports  of  Committees.  Committee  on 
Progress;  T.  Commerford  Martin, 
Chairman. 

In  the  field  of  illuminating  engineering 
Mr.  Martin  deals  with  Special  Street 
Lighting,  Metallic  Filament  Lamps, 
Flaming  Arc  Lamps  and  Other  Lamps 
and  Illuminants.  A  number  of  typical 
installations  are  cited  and  described,  all 
of  which  have  been  previously  noted  in 
our  columns. 

As  to  metallic  filament  lamps,  Mr.  Mar- 
tin says : 
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"  Overwhelming  is  a  word  that  might 
fitly  be  applied  to  the  effect  on  central 
station  art  by  the  introduction  of  the 
tungsten  lamp  and  its  rapid  cheapening. 
The  new  illumination  has  made  wonder- 
ful progress  since  the  report  of  last  year 
and  every  department  of  the  business  has 
been  affected — most,  if  not  all  of  them, 
favorably." 

The  effect  of  the  tungsten  lamp  on  rev- 
enues is  discussed  at  some  length.  The 
flaming  arc  has  made  decided  progress 
during  the  year.  At  first  regarded  some- 
what as  a  fad  and  rather  as  a  monstrosity, 
limited  in  use  to  a  few  localities  and  a 
few  buildings,  the  flaming  arc  is  carving 
out  a  larger  demand  than  ever,  just  at  the 
moment  when  under  the  newer  conditions 
of  struggle  the  arc  might  well  seem  to 
be  going  to  the  rear  as  a  back  number  and 
as  material  for  the  scrap  heap. 

The  magnetite  lamp  is  considered  under 
the  same  heading  and  the  cost  of  installa- 
tion and  maintenance  of  these  in  a  few 
typical  cases  is  given. 

Under  New  Lamps  and  Illuminants, 
the  Helion  lamp,  the  new  Nernst  lamp 
fixtures  and  the  Moore  tube  are  briefly 
touched  upon. 

The  Lamp  Committee;  W.  IV.  Freeman^ 
Chairman. 

As  to  the  use  of  dift"erent  types  of 
lamps,  the  carbon  filament  is  still  the 
standard,  although  more  than  60  per  cent, 
of  the  companies  reported  are  using  a 
considerable  proportion  of  gem  lamps,  and 
several  of  the  larger  companies  are  to 
abandon  carbon  lamps  and  furnish  only 
gem  lamps  for  their  free  .renewals  the 
coming  year.  About  75  per  cent,  of  the 
companies  reported  are  using  tungsten 
lamps,  and  only  about  20  per  cent,  tan- 
talum lamps.     ]\Iost  of  the  companies  that 


have  furnished  carbon  lamps  on  a  free 
renewal  basis  are  doing  the  same  with 
gem  lamps. 

After  giving  some  data  on  the  practice 
of  making  lamp  renewals,  the  report  ends 
with  some  general  observations. 

Miscellaneous 

Lamps    for    Residence    Illumination; 
Their    Characteristics    and    Com- 
parative   Economy    of    Operation  ; 
by  A.  C.  Scott. 
Presented  at  the  Fifth  Annual  Conven- 
tion of  the   Southwestern   Electrical   and 
Gas  Association. 

The  paper  contains  a  large  number  of 
facts  and  figures  concerning  the  various 
types  of  both  gas  and  electric  lamps  suit- 
able for  resident  lighting.  It  is  remark- 
ably free  from  prejudice,  and  gives  the  in- 
formation which  all  illuminating  engi- 
neers should  have,  and  in  a  manner  which 
is  comprehensible  to  most  laymen.  While 
it  naturally  contains  no  new  matter,  it  is 
an  exceptionally  good  review  of  the  pres- 
ent state  of  the  art. 

Tungsten  vs.  Other  Forms  of  Street 
Lighting;  by  C.  L.  Sherzvood. 

Presented  at  the  May  meeting  of  the 
Los  Angeles  Section  of  the  American  In- 
stitute of  Electrical  Engineers. 

A  brief  exposition  of  the  advantages  of 
tungsten  over  the  carbon  lamp  for  street 
lighting. 

Ornamental  Curb  Line  Illumination  ; 
by  D.  F.  Fradette. 

Read  before  the  Iowa  Electrical  Asso- 
ciation. 

Describes  the  ornamental  systems  in 
Des  Moines,  Los  Angeles,  Oakland  and 
Denver. 
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American  Items 


A  New  Phase  of  Street  Lighting^  by 
Henry    A.    Cozzens,    Jr. ;    Southern 
Electrician^  June. 
A    description    of    the    installation    of 

flaming  arcs  recently  put  up  in  Newark, 

N.J. 

Why     Laboratory     Efficiency     of     a 
Lighting     Source     Differs     from 
Efficiency  of  Illumination,,  by  A. 
L.    Eustice;    Electrical    Review    and 
Western  Electrician,  May  29. 
In  this   article  Mr.  Eustice  sets   forth 
the  general  principles  which  have  formed 
the  basis  of  his  recent  extended  investiga- 
tions along  this  line.     The  following  are 
extracts : 

The  great  advance  in  the  efficiency  of 
modern  illuminants  and  the  application  of 
same  to  the  requirements  of  commercial 
practice  have  not  only  resulted  in  a  more 
careful  study  and  analysis  of  the  existing 
lighting  situation,  and  thereby  advanced 
the  art  of  illumination,  but  also  have  edu- 
cated the  lamp  buyer,  in  a  great  measure, 
to  the  real  difference  which  exists  be- 
tween light  and  illumination.  The  result 
of  the  vast  amount  of  energy  which  has 
been  spent  in  this  direction  is  an  ever- 
increasing  demand  on  the  part  of  the  pur- 
chaser of  lighting  equipment  for  compar- 
ative figures  of  total  operating  costs 
(materials,  labor  and  current)  based  on 
an  equality  of  illumination  when  the  sys- 
tem is  operating  under  conditions  of  com- 
mercial maintenance. 

When  the  time  comes,  therefore,  to  buy 
illumination,  on  the  basis  of  illumination 
actually  produced,  as  has  already  been 
done  in  a  few  important  installations  of 


lighting"  systems,  the  working  efficiency, 
or  average  illuminating  results,  will  be  of 
far  greater  importance  than  the  labora- 
tory efficiency  of  the  individual  units  em- 
ployed in  the  system. 

While  the  candlepower  performance 
curves  of  individual  units  are  recognized 
to  be  invaluable  to  the  illuminating  engi- 
neer in  setting  forth  a  tentative  scheme 
for  the  layout  of  a  new  installation  of 
lighting  equipment,  the  information  pre- 
sented in  such  curves  is  confined  to  the 
efficiency  of  the  light  source — that  is,  the 
efficiency  of  transformation  of  electrical 
energy  into  light,  and,  further,  when  the 
same  is  operating  under  more  ideal  con- 
ditions than  ever  exist  on  commercial  cir- 
cuits. 

That  the  working  efficiency  of  a  sys- 
tem does  not  necessarily  depend  entirely 
upon  the  efficiency  of  the  individual  unit 
employed  can  be  proven  with  no  lengthy 
argument  when  consideration  is  given  to 
the  many  other  determining  factors  which 
enter  into  the  problem,  for  it  must  be 
borne  in  mind  that  to  obtain  efficiency  of 
illumination,  there  is  required  not  only  a 
knowledge  of  lamp  efficiency,  but  also 
efficiency  of  distribution,  of  application 
and  of  visual  perception. 

It  is  logical,  therefore,  to  conclude  that 
an  indication  of  the  commercial  perform- 
ance of  any  unit  should  be  derived  by 
commercial,  rather  than  laboratory,  tests, 
in  which  all  of  the  units  are  operating 
under  commercial  conditions,  so  that  the 
common  causes  of  difference  outlined 
above  are  eliminated  to  a  great  extent 
and  which  further  take  into  consideration 
the  effect  of  surroundings.  Such  prac- 
tical tests  show,  not  what  a  lamp  theoreti- 
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cally  should  do,  but  what  the  lamp  actu- 
ally does   when   operating  under  normal 
service  conditions. 
Illumination,  June. 

Principal  articles  are  as  follows : 

Descriptive  Article  on  Fixtures;  From 
an  Eastern  Viewpoint  (concerning  the 
proposed  association  of  the  fixture  manu- 
facturers) ;  Quality  or  Price — Which? 
The  Building  of  Art  Domes;  A  New 
Thermal  Electric  Lamp;  What  a  Western 
Man  Says  on  Organizations. 

The  editorial  page  is  devoted  to  a  strong 
presentation  of  the  advantages  to  be  at- 
tained for  the  fixture  trade  and  allied  arts 
by  organization. 

The  following  are  excerpts : 

As  everybody  in  the  gas  and  electric 
fixture  business  fully  realizes,  with- 
out organization  nothing  but  ruination 
stares  the  business  in  the  face.  Prices 
have  been  cut  to  such  an  extent  in  the 
mad  struggle  for  existence  that  many 
firms  in  the  gas  and  electric  fixture  busi- 
ness are  on  the  verge  of  bankruptcy.  They 
know  it — the  trade  generally  knows  it — 
and  still  they  go  on  knowing  positively 
that  nothing  awaits  them  but  ruination. 
Why  hard-headed  men  of  ordinary  busi- 
ness intelligence  can  stand  by  and  see 
their  money  and  their  time  being  wasted 
through  "  cut-throat "  methods  is  beyond 
our  comprehension.  The  large  manufac- 
turers complain  of  the  sort  of  competition 
they  have  to  meet  in  submitting  bids — as 
against  "  The  Hole  in  the  Ground  As- 
semblers "  that  abound  so  plentifully  all 
over  the  country  and  who  "  dub  "  them- 
selves manufacturers ;  and  we  agree  with 
the  legitimate  manufacturer  who  has  a 
large  plant  and  turns  out  a  high  grade  of 
goods  and  pays  his  workmen  a  fair  wage 
and  employs  the  best  of  skilled  labor,  both 
artistic  and  mechanical,  that  money  can 
procure  that  it  is  hard  to  compete  with 
"  The  Hole  in  the  Ground  Assembler " 
of  fixtures — because  "  These  Pirates  "  of 
the  fixture  business  can  procure  various 
parts  for  assembling  a  fixture — and  in 
some  cases  that  we  know  of — from  identi- 
cally the  same  men,  at  identically  the 
same  price,  as  does  the  legitimate  manu- 
facturer. And  furthermore,  our  Mr. 
"  Pirate  Assembler "  has  very  little,  if 
any  rent  to  pay,  nor  does  he  pay  any  sal- 
ary, because  of  the  fact  that  these  "  as- 


semblers "  are  parties  who  work  in  the 
basements  of  their  homes  and  use  the 
women  folks  of  their  family,  together 
with  child  labor,  to  produce  a  fixture. 
This  statement,  no  doubt,  will  cause  a 
great  deal  of  comment  by  the  manufac- 
turer of  the  special  designs  and  finer 
grade  of  goods ;  but  the  fact  remains, 
nevertheless,  that  if  you  take  away  the 
profit  from  the  cheaper  lines  of  goods  of 
the  legitimate  manufacturer,  he  will  wake 
up  and  find  that  there  is  no  profit  for  him 
at  all  in  the  higher  grade  of  goods,  be- 
cause he  has  to  continually  contend 
against  the  price  quoted  for  these  "  base- 
ment-made "  fixtures.  There  is  a  re- 
course and  protection  for  the  legitimate 
manufacturer,  and  he  should  take  means 
of  obtaining  what  is  justly  his  by  right. 
What  other  large  enterprise  or  manufac- 
turing business  would  tolerate  such  a 
state  of  affairs?  We  venture  the  assertion 
none.  As  long  as  the  men  who  are  sup- 
posed to  be  the  brains  and  intellect  and 
the  "  Financial  Gibraltars  "  of  the  gas 
and  electric  fixture  business  sit  idly  by 
and  allow  these  "  pirates  "  to  take  away 
from  them  the  fruit  of  years  of  labor, 
just  so  long  will  the  business  of  the  gas 
and  electric  fixture  business  be  one  of  dis- 
content and  unprofitableness. 
Lighting  Conditions  at  Atlantic  City; 
Electrical  World,  INIay  2-/. 
Detailed  description  with  illustrations 
of  the  new  street  lighting  system  recently 
installed ;  also  shows  a  number  of  the 
large  electric  signs  along  the  boardwalk. 

Business  Street  Illumination  by  Mer- 
chants'" Associations  in  New  Jer- 
sey, Wm.  H.  Steuart,  Electrical 
World,  May  27. 

Treats  of  the  street  lighting  installa- 
tions in  Newark,  Jersey  City,  New  Bruns- 
wick and  Perth  Amboy. 

Street  Series  Tungsten  Lamps  Burned 
at  an  Angle,  by  George  R.  Hanch- 
ett;  Electrical  World,  June  24. 

Mr.  Hanchett  relates  an  experience 
with  series  tungsten  lamps  placed  at  an 
angle  of  forty-five  degrees.  He  found  that 
the  filament  soon  dropped  into  a  nearly 
vertical  position,  which  it  continued  to 
maintain  without  trouble  or  loss. 
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PRINCIPLES 

"Despise  not  the  day  of  small  things." 

Old  Testament. 

The  larger  portion  of  the  social  fabric  is  included  in  the  great  middle  class — those 
M'ho  are  neither  ver}/-  wealthy  nor  very  poor.  The  majority  of  lighting  installations 
must  be  designed  for  the  use  of  this  middle  stratum  of  society,  and  w^ill  have  neither 
the  gigantic  nor  intricate  feature?  of  the  modern  sky-scraper  nor  the  squalid  meager- 
ness  of  the  tenement.  The  small  store  and  factory,  the  modest  home,  the  unpretentious 
hotel  and  public  building,  must  alwaj^s  constitute  a  major  portion  of  the  problems  in 
illuminating  engineering. 

But  because  a  lighting  installation  is  small  it  must  by  no  means  be  inferred  that 
illuminating  engineering  principles  do  not  apply.  The  use  of  a  single  coal  oil  lamp  or 
tallow  candle  may  agree  with  or  transgress  the  principles  of  illuminating  engineering 
as  completely,  within  the  limits  of  its  use,  as  the  most  elaborate  installation  of  the 
latest  forms  of  electric  lamps.  Principles  are  fundamental,  eternal,  and  universal. 
Actions  based- upon  them,  whether  consciously  or  unconsciously,  are  as  infallible  as 
the  Pythagorian  proposition,  whose  truth  may  be  demonstrated  by  the  laws  of  geom- 
etry or  arrived  at  by  the  simplest  measurements  of  elementary  arithmetic. 

The  fallacy  is  often  promulgated  that  results  obtained  by  practice  or  "  common 
sense  "  are  wholly  independent  of,  if  not  in  actual  contradiction  to,  the  underlying  prin- 
ciples involved.  Nothing  could  be  wider  of  the  truth.  Common  sense  is  only  uncon- 
sciously acting  according  to  principle. 

Let  us  not  fall  into  the  error  of  assuming  that  illuminating  engineering  principles 
apply  only  to  elaborate  and  expensive  installations.  Wherever  light  is  used  the  prin- 
(  ciples  of  illuminating  engineering  apply.  Let  us  heed  the  ancient  advice  and  despise 
not  the  day  nor  the  doing  of  small  things. 
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THE   CARNIVAL   OF   LIGHT,    MARKET    STREET,    NEWARK,    N.    J. 


The  ''  Carnival  of  Light "  Realized 


In  the  May  issue  of  The  Illuminating 
Engineer  the  suggestion  was  made  that 
a  festival  be  held  once  each  year  in  the 
different  cities,  which  should  be  given 
over  to  a  general  public  exhibition  of 
the  wonderful  possibilities  of  modern  il- 
lumination. To  our  enterprising  next 
door  neighbor,  Newark,  New  Jersey,  be- 
longs the  honor  of  having  first  instituted 
the  custom.  On  the  evening  of  July  14th 
the  magnificent  new  installation  of  light- 
ing on  the  principal  portion  of  one  of  its 
chief  business  thoroughfares  was  put  into 
commission.  Although  this  installation 
had  its  origin  in  a  club  of  the  business 
men  of  this  particular  street,  the  event 
was  made  the  occasion  of  a  general  pub- 
lic rejoicing,  which  received  the  stamp  of 
official  approval  by  the  participation  of 
Mayor  Haussling  in  the  opening  cere- 
monies. 

The      section     of      street      illuminated 


reaches  from  the  Pennsylvania  Railway 
Station  to  the  Court  House,  a  distance  of 
10  blocks.  It  is  traversed  by  all  the  city 
and  suburban  car  lines  and  is  naturally 
the  principal  artery  of  traffic  in  the  city. 

The  installation  consists  of  fifty-eight 
flaming  arc  lamps,  supported  on  poles 
placed  along  the  curb  at  a  height  of  25 
feet,  the  average  spacing  between  the 
poles  being  125  feet.  A  night  view  of  the 
street,  shown  in  the  accompanying  illus- 
tration, gives  a  fair  idea  of  the  uniformity 
and  brilliancy  of  the  illumination  pro- 
duced. In  anticipation  of  the  inaugura- 
tion of  this  lighting  system,  the  various 
merchants  and  property  owners  along  the 
way  vied  with  one  another  in  seeing  who 
could  produce  the  most  fascinating  or  the 
most  memorable  effect  in  the  use  of  arti- 
ficial light.  These  efforts  varied  from  the 
gorgeous  electric  signs  and  devices  dis- 
played by  the  large   retail  stores    to  the 


Copyright,  1909,  by  Illuminating  Engineer  Publishing  Company. 


THE   ILLUMINATING    ENGINEER 


equally  impressive  and  more  unique  ex- 
hibition displayed  by  one  merchant,  who 
showed  a  single  tallow  candle  burning  in 
the  window  of  his  store,  with  the  legend 
"  one  candle  power."  Roughly  speaking, 
the  light  of  the  fifty-eight  flaming  arcs 
amounted  to  2,000,000  candle  power,  and, 
although  the  single  candle  might  assist,  it 
could  scarcely  carry  the  mind  over  the 
practically  infinite  interval  between  one 
and  two  million ;  the  flood  of  light  on  the 
street  was  simply  beyond  measurement  by 
so  small  a  unit.  It  is  a  curious  and  re- 
markable thought  to  revert  to  the  fact  that 
only  so  far  back  as  the  days  of  our  grand- 
fathers this  tiny  light  was  the  principal 
source  of  illumination. 

It  is  estimated  that  at  least  150,000 
spectators  lined  the  street  on  the  opening 
evening  to  enjoy  the  brilliancy  of  the  spec- 
tacle as  a  whole,  to  compare  the  numerous 
devices  set  up  for  their  entertainment  by 
the  merchants,  and  to  make  merry  among 
themselves  with  that  degree  of  abandon 
and  good  natured  frolic  which  goes  so  far 
toward  unbending  our  overstrained  nerves 
and  energies  and  making  us  realize  that 
"  we  are  all  children  of  a  larger  growth." 

Besides  the  general  jollification  in  the 
streets  by  the  spectators,  who  had  come  in 
from  the  surrounding  cities  and  towns, 
and  even  New  York  itself,  there  was 
speechmaking  in  the  assembly  rooms  of 
the  Business  Men's  Club,  in  which  con- 
gratulations upon  the  highly  successful 
outcome  of  the  undertaking  and  "  honor 
to  whom  honor  was  due  "  in  conceiving 
and  carrying  out  the  plans  were  heartily 
given  and  received. 

A  few  remarks  that  were  passed  are  of 
more  than  local  interest.  The  Mayor  of 
the  city  said :  "  This  celebration  will  be 
heralded  throughout  the  country;  news- 
papers will  publish  it  far  and  wide;  peo- 
ple who  read  of  it  will  say  that  Newark 
is  an  enterprising  city;  persons  who  con- 
template moving  will  turn  their  eyes  to 
Newark ;  they  will  say,  '  That  is  a  city 
that  is  going  ahead,'  and  they  will  come 
here  and  live.  It  is  the  greatest  thing  for 
Newark  that  has  happened  during  my  ad- 
ministration." These  remarks  are  no 
mere  rhetorical  flourish,  but  hard,  sound 
sense. 

Another   speaker    referred   to    the    fact 


that  the  street  needed  better  paving,  and 
that  this  would  come.  He  is  equally 
right.  A  badly  paved,  but  well  lighted, 
street  is  a  contradiction  which  no  enter- 
prising city  will  long  tolerate.  Another 
speaker  urged  the  property  owners  to 
erect  better  buildings  and  tenants  to  urge 
this  upon  their  landlords ;  and  so  the 
march  of  improvement  goes  on.  A  mer- 
chant on  the  street  said  that  his  sales  had 
already  increased  25  per  cent  from  the  in- 
crease in  private  illumination  which  had 
been  put  in  anticipatory  of  the  better  gen- 
eral lighting. 

The  special  illumination  and  informal 
festivity  was  continued  for  four  days,  thus 
constituting  in  effect,  if  not  specifically 
by  name,  a  real  "  Carnival  of  Light."  The 
Illuminating  Engineer  extends  its  most 
hearty  congratulations  upon  the  signal 
success  of  this  first  realization  of  its  sug- 
gestion to  the  enterprising  citizens  form- 
ing the  Market  Street  Merchants'  Asso- 
ciation, which  conceived  the  scheme  and 
carried  it  to  completion ;  to  the  Public 
Service  Corporation  of  New  Jersey  for 
its  hearty  co-operation;  and  to  the  Mayor 
and  citizens  of  the  city  for  the  interest 
and  appreciation  shown  to  this  public  en- 
terprise. 

The  Market  Street  installations  above 
described  may  be  said  to  furnish  part  sec- 
ond of  the  general  plan  now  laid  out. 
Part  first  was  the  illumination  of  the  por- 
tion of  North  Broad  Street  previously 
described  in  our  columns.  A  similar  in- 
stallation will  be  put  in  South  Broad 
Street.  The  finished  plan  will  therefore 
form  a  cross  of  the  two  intersecting 
streets,  and  the  Newark  papers  have  al- 
ready hit  upon  the  phrase,  "  Newark's 
Great  White  Cross." 

There  is  a  curious  coincidence  in  this 
case  between  Newark  and  Philadelphia. 
The  latter  city  is  also  working  on  a  gen- 
eral plan  of  illumination  which  involves 
the  lighting  of  portions  of  its  Market 
Street  and  North  and  South  Broad 
Streets,  and  the  Philadelphia  Press  fanci- 
fully conceived  airships  being  guided  by 
this  luminous  "  sign  of  the  cross." 

From  this  demonstration  of  the  value 
of  better  street  lighting  it  is  a  foregone 
conclusion  that  improvement  will  spread 
out  in  all  directions  throusfh  both  cities. 
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CITY    SLOGAN — MONrCOMERY,   ALA. 


"Montgomery — Your  Opportunity" 


Another  public  celebration  in  which  il- 
lumination was  the  occasion  and  object 
took  place  in  Montgomery,  Ala.,  on  July 
20th,  when  the  unique  and  beautiful  elec- 
tric sign  bearing  the  above  legend  was 
presented  to  the  city  by  the  Montgomery 
Light  and  Water  Power  Company,  and 
accepted  on  behalf  of  the  city  by  City  At- 
torney Mclntyre.  The  motto  or  slogan 
for  the  sign  was  the  result  of  a  general 
contest  under  the  auspices  of  the  lighting 
company,  and  was  won  by  Mr.  Gordon 
McKinley.  The  emblem  of  the  key  orig- 
inated with  Miss  Anita  Strassburger. 

The  sign  contains  2600  electric  lamps, 
and  the  supporting  structure  is  85  feet 
long  and  75  feet  high.  The  sign  is  of  a 
spectacular  order.  The  key  stands  out 
prominently  in  red;  a  sky-rocket  ascends, 
and  as  it  bursts  into  a  shower  of  fallinsr 


stars  the  word  "  Montgomery  "  appears ; 
and  as  the  shower  descends,  the  words 
"  Your  Opportunity  "  is  flashed  out. 

The  most  noteworthy  feature  of  the 
event  is  the  fact  that  this  sign,  expensive 
to  install  and  to  maintain,  is  the  free  gift 
of  the  lighting  company  to  the  city.  While 
this  gift  will  unquestionably  prove  a  case 
of  bread  cast  upon  the  waters  coming 
back  buttered,  it  nevertheless  shows  a 
highly  commendable  spirit  on  the  part  of 
the  lighting  company  to  take  the  long 
sighted  view  of  its  relation  to  the  public, 
and  to  bank  upon  the  city's  future  pros- 
perity. Progress  to  the  city  means  prog- 
ress to  the  lighting  company.  Those  who 
habitually  seek  for  selfish  motives  in  the 
actions  of  public  service  corporations  may 
say  that  this  is  only  an  ingenious  scheme 
of  furthering   the   company's   own   inter- 
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ests;  but  if  every  business  man  and  cor- 
poration would  act  upon  the  theory  that 
in  promoting  the  welfare  of  all  they  will 
inevitably  reap  their  own  share  of  the 
prosperity,  our  cities  would  all  be  more 
prosperous  and  possessed  of  a  better  feel- 
ing of  mutual  helpfulness  and  co-opera- 
tion. A  lighting  company  is  in  a  position, 
from  the  nature  of  its  product,  to  set  the 
pace  and  lead  the  race  in  public  improve- 
ments;   and   the    example    of   the    Mont- 


gomery Light  and  Water  Power  Company 
is  one  that  may  well  be  heeded. 

The  initiative  of  this  particular  instance 
is  due  to  Mr.  George  Williams,  and  those 
who  have  followed  the  admirable  work 
which  Mr.  Williams  has  done  in  connec- 
tion with  the  promotion  of  good  lighting 
in  numerous  cities  throughout  the  coun- 
try will  at  once  recognize  the  spirit  of  his 
policy  embodied  in  this  impressive  specta- 
cle. 


A  Masterpiece  of  Spectacular  Lighting 


Advertising  takes  various  forms  and 
involves  different  expenditures  of  money, 
brains  and  labor.  It  originates  in  the  two 
strongest  and  most  deep-rooted  desires  of 
civilized  man — with  the  single  exception, 
which  need  not  be  categorically  stated — 
namely,  the  desire  for  fame  and  wealth. 
"  The  race  is  not  to  the  swift,  nor  the 
battle  to  the  strong,  nor  riches  to  men  of 
understanding,"  said  the  preacher,  "  but 
time  and  chance  happeneth  to  them  all." 
The  power  of  advertising  had  not  been 
developed  at  the  time  this  observation  was 
recorded;  to  the  persistent  advertiser  not 
even  the  exigencies  of  time  and  chance 
can  prevent  the  winning  of  fortune  and 
fame.  Except  possibly  the  President  and 
ex-President,  whose  faces  are  most  fa- 
miliar to  the  American  people  to-day  ? 
Those  of  its  few  general  advertisers  who 
use  their  portraits  in  their  advertising. 
Who  does  not  know  Mr.  W.  L.  Douglas 
by  sight?  And  of  the  millions  who  recog- 
nize him,  how  many  know  him  as  the  ex- 
Governor  of  the  Commonwealth  of 
Massachusetts  ? 

These  philosophical  opinions  are  not 
here  set  forth  with  any  cunning  ulterior 
motive,  but  were  suggested  by  a  photo- 
graph of  one  of  the  most  striking  and 
original  pieces  of  advertising  that  the 
world  has  ever  produced.  The  Singer 
Tower,  as  it  is  familiarly  called,  will  long 
stand  as  a  monument  to  the  genius  of  the 
corporation  which  has  made  its  own  name 
a  household  word  throughout  the  civil- 
ized world.  While  at  least  one  other 
higher  tower  has  since  been  erected,  and 
others  yet  higher  are  progressing  toward 
realization,  the  Singer  Tower  will  stand 


as  the  embodiment  of  daring  originality 
in  building  construction  combined  with 
advertising  publicity.  It  would  not  be  ex- 
pected that  those  capable  of  such  a  stroke 
of  genius  would  for  a  moment  consider 
allowing  the  darkness  of  night  to  pull 
down  the  shutters  over  this  sky-piercing 
show  window.  On  the  contrary,  it  is 
when  night  has  furnished  a  background 
containing  no  distracting  details  that  the 
opportunity  for  the  most  spectacular  ef- 
fect arises. 

As  modern  mechanical  science  had 
made  the  construction  of  the  tower  pos- 
sible, so  have  modern  light-sources  made 
it  possible  to  project  the  tower  against  the 
horizon  as  a  pillar  of  light.  Without 
doubt,  in  point  of  boldness  of  conception 
and  extensiveness  of  lighting  equipment, 
this  is  the  most  magnificent  piece  of  spec- 
tacular lighting  that  has  ever  been  con- 
summated. The  tower  rises  twenty-six 
stories  above  the  roof  of  the  main  build- 
ing, of  which  it  is  a  part.  The  walls  are 
of  red  brick  with  light  gray  terra  cotta 
trimmings,  and  an  abundance  of  windows. 
It  would  have  been  a  comparatively  easy 
task  to  have  "  outlined  "  the  architectural 
features  with  strings  of  incandescent 
lamps,  after  the  usual  manner;  in  fact, 
the  design  of  the  tower  is  peculiarly  well 
adapted  to  such  treatment.  But  that  sort 
of  lighting  had  been  done  before,  and  on 
a  magnificent  scale ;  and  furthermore,  the 
most  bewildering  examples  of  the  kind  in 
the  world  were  close  at  hand — Coney 
Island.  While  such  decoration  would 
have  made  the  tower  conspicuous,  it 
would  not  have  differentiated  it  from 
"  Dreamland "  and  its  thousand  and  one 
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NIGHT   ILLUMINATION,    SINGER   TOWERj    NEW    YORK. 


imitators  of  less  degree.  Unlike  so  many 
others  having  lighting  problems  to  solve, 
the  company  did  not  believe  in  letting  a 
hundred  dollars  stand  in  the  way  of  se- 
curing the  best  effect  on  a  million  dollar 
building.  In  fact,  it  was  not  a  question 
of  cost  at  all ;  the  only  question  was  how 
to  make  this  tower  such  a  conspicuously 
beautiful  spectacle  at  night  that  it  would 
do  justice  to  the  name  and  fame  of  the 
company. 

To  illuminate  a  red  brick  tower  twenty 
stories  high  so  that  it  should  stand  out  as 
a    column    of    light,    without    the    liarht- 


sources  themselves  being  seen,  was  a 
problem  calling  for  the  utmost  of  illumi- 
nating engineering  skill.  The  tower  rises 
from  nearly  the  central  part  of  the  main 
structure,  and  the  roof  of  the  latter  fur- 
nished available  locations  for  search- 
lights, which  could  be  of  the  most  power- 
ful type  constructed.  On  the  Broadway 
side,  however,  the  tower  stands  compara- 
tively close  to  the  building  line,  thus 
bringing  the  searchlights  close  to  the  sur- 
face against  which  the  rays  were  to  be 
projected.  Thirty-one  searchlights  with 
i8-in.  lenses  are  used  in  the  installation, 
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each  consuming  35  amperes  of  current  at 
no  volts.  The  intensity  o£  the  beam 
thrown  by  these  searchlights  is  said  to  be 
130,000,000  c.p.  There  is  a  special  30-in. 
searchlight,  giving  a  beam  of  200,000,000 
c.p.  intensity,  which  is  made  to  play  upon 
the  flag  floating  from  its  staff  on  top  of 
the  tower. 

Besides  the  deluge  of  light  from  these 
projectors  there  are  also  1500  16  c.p.  in- 
candescent lamps  with  reflectors,  so  dis- 
posed about  the  tower  that  the  lamps 
themselves  are  invisible  from  below.  It 
is  the  purpose  of  these  units  to  even  up 
the  illumination.  The  lenses  of  the 
searchlights  are  made  up  of  sections, 
each  calculated  to  distribute  the  light  uni- 
formly over  a  definite  part  of  the  surface 
of  the  tower.  The  beauty  of  the  whole 
scheme,  as  will  readily  be  appreciated,  de- 
pends upon  the  evenness  of  illumination ; 
and  after  the  most  careful  calculations  to 
predetermine  the  position  and  character 
of  the  light-units,  it  has  required  numer- 
ous experiments  and  persistent  efforts  to 
reach  the  end  desired. 


A  general  view  of  the  tower  and  its 
surroundings  is  shown  on  the  front  cover, 
and  a  nearer  view  of  the  tower  itself  in 
the  accompanying  illustration.  The  uni- 
formity in  the  illumination  obtained  is 
truly  remarkable. 

The  Colossus  of  Rhodes  was  one  of  the 
seven  wonders  of  the  world,  and  our  own 
Statue  of  Liberty  Enlightening  the  World 
was  intended  to  give  the  first  welcoming 
gleam  to  the  citizen  returning  to  his  na- 
tive land  and  the  immigrant  seeking  the 
freedom  which  the  statue  typifies.  But 
even  the  brilliant  imagination,  the  soaring 
ideals,  and  the  consummate  engineering 
skill  for  which  France  has  ever  beeii 
noted,  seconded  by  the  co-operation  of  the 
American  people  and  their  Government, 
have  been  eclipsed  by  the  efforts  of  a  pri- 
vate corporation  to  advertise  that  humble 
but  most  useful  and  respectable  domestic 
necessity  of  Yankee  invention — the  sew- 
ing machine.  It  is  the  majestically  beau- 
tiful Singer  Tower  that  first  greets  the 
mariner  as  his  vessel  nears  the  metropolis 
of  the  Western  continent. 


Opportunities    at    the    Massachusetts    Institute 
Technology  for  Students  Who  Wish  to 
Become  Illuminating  Engineers 


of 


)Y  Geo.  C.  Shaad. 


The  Massachusetts  Institute  of  Tech- 
nology, in  addition  to  offering  regular 
general  courses  in  the  larger  branches  of 
engineering,  affords  abundant  opportu- 
nities to  students  who  wish  to  prepare 
more  especially  for  some  particular  line 
of  work,  such  as  illuminating  engineering. 
The  first  years  of  all  the  undergraduate 
courses  in  engineering  at  the  institute  are 
devoted  largely  to  a  thorough  grounding 
in  the  fundamental  subjects  of  physics, 
mathematics,  mechanics  and  chemistry. 
In  the  third  and  fourth  years  the  more 
professional  subjects  are  introduced.  On 
account  of  the  important  part  played  by 
electricity  in  illumination,  students  wish- 
ing to  become  illuminating  engineers 
should  preferably  be  enrolled  in  the  de- 
partment of  electrical  engineering. 

The    present    undergraduate    course    in 


electrical  engineering  involves,  along  the 
lines  of  illuminating  engineering,  a  cer- 
tain amount  of  required  work  in  the 
photometric  laboratories  sufficient  to  in- 
struct the  student  in  the  fundamentals  of 
photometry  and  to  give  some  skill  in  mak- 
ing photometrical  measurements.  A  spe- 
cial course  in  illumination  and  photom- 
etry, which  will  be  made  elective  in  the 
fourth  year,  is  about  to  be  introduced. 
This  course  will  consist  of  lectures,  reci- 
tations and  additional  laboratory  work. 
Work  in  this  course  is  not  to  be  limited 
to  the  electrical  sources  of  illumination, 
but  is  intended  to  cover  all  practical  illu- 
minants  and  their  applications.  The  selec- 
tion of  a  subject  for  investigation  for  a 
graduation  thesis  is  optional,  and  the  de- 
partment facilities  and  equipment  are 
such  that  the  study  of  special  problems 
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in  illumination  or  the  investigation  of 
lighting  sources  may  be  readily  carried 
out. 

To  the  graduate  student  the  adequately 
equipped  laboratories  of  the  electrical  en- 
gineering department  and  the  departments 
of  physics  and  chemistry  are  available  for 
use  in  the  special  investigations  which 
form  a  large  part  of  the  graduate  courses 
as  they  are  offered  at  the  institute.  He 
may  choose  suitable  illumination  prob- 
lems for  his  investigation  and,  in  addition, 
may  elect  the  general  subject  of  lighting 
as  a  major,  in  which  case  a  suitable 
course,  consisting  of  lectures  and  assigned 
readings,  is  arranged  to  suit  the  individual 
requirements.  Such  courses  in  the  de- 
partment of  architecture  as  he  may  be 
prepared  to  take  are  open  for  his  election, 
and  illumination  from  the  architect's 
standpoint  may  be  studied. 

Three  special  rooms  in  the  electrical 
laboratories  are  set  aside  for  photomet- 
rical  apparatus.  One  of  these  is  perma- 
nently equipped  with  a  photometer  de- 
signed and  built  by  the  department  for  the 
study  of  light  sources  of  high  candle 
power,  such  as  gas  or  electric  arc  lamps. 
A  second  room  is  fitted  with  a  standard 
photometer  bar  and  equipment  in  the  way 


of  lamp  holders,  photometer  screens, 
standards  of  light,  instruments,  etc.,  and 
is  used  for  all  ordinary  photometrical 
work.  The  third  room  is  available,  as 
are  any  of  the  special  research  rooms 
with  which  "the  laboratories  are  provided, 
for  the  mounting  of  equipment  used  in 
making  special  investigations  which  can- 
not be  readily  carried  out  by  means  of  the 
permanently  mounted  equipment. 

The  institute  laboratories  are  being  con- 
tinually used  for  the  investigation  of 
problems  in  illuminating  engineering 
which  arise  in  the  commercial  field,  and 
every  effort  is  made  to  keep  the  equip- 
ment for  this  class  of  work  entirely  ade- 
quate. Work  recently  done  by  students 
or  members  of  the  instructing  staff  covers 
such  subjects  as  studies  of  the  Nernst 
lamp ;  flaming  arc  lamp  developments ; 
theater  lighting;  the  effect  of  surface  con- 
ditions on  the  luminous  radiation  of  tung- 
sten filaments ;  photometric  measure- 
ments of  street  illumination,  etc.  At  the 
present  time  the  first  complete  tests  of  the 
high  pressure  gas  arcs  to  be  made  in  this 
country  are  being  carried  out  at  the  in- 
stitute. It  is  interesting  to  note  that  a 
three-mantle  arc  of  this  type  has  devel- 
oped in  the  neighborhood  of  4000  c.p. 


The  Office  of  the  Omaha  "Bee" 


If  you  should  ask  of  an  Easterner  what 
Nebraska  is  celebrated  for,  he  would 
probably  answer :  For  a  Presidential  can- 
didate who  holds  the  record  for  long  dis- 
tance running  and  a  daily  newspaper 
called  the  Bee.  Notwithstanding  the  rec- 
ord of  the  candidate,  the  Bee  has  actual- 
ly been  running  longer;  and  though  some 
may  be  skeptical  on  this  point,  it  will 
probably  continue  to  run  long  after  the 
candidate  has  ceased  sprinting. 

The  Omaha  Bee  is  a  great  paper.  It 
is  a  prophet  having  honor  in  its  own 
country,  as  well  as  recognition  through- 
out the  land.  Its  hive  is  a  magnificent 
building,  which  is  noteworthy  for  the 
originality  and  clear-cut  motive  of  its  ar- 
chitecture, both  exterior  and  interior. 
The  lighting  fixtures  partake  of  these 
same  admirable  qualities.  A  view  of  the 
general  office  is  shown  herewith.     Before 


commenting  on  the  lighting,  let  us  call 
attention  to  the  effectiveness  of  the  dec- 
orative treatment,  which  is  like  a  breath 
of  fresh  sea  air  after  the  heavy  atmo- 
sphere of  a  crowded  building.  There  is 
neither  fluted  column  nor  Greek  capital 
nor  Gothic  arch  nor  French  rococo ;  and 
yet  behold  the  simple,  pleasing,  invigorat- 
ing effect  of  originality,  produced  in  defi- 
ance of  the  traditions  which  so  generally 
hold  our  present  ideas  of  decorative  art 
in  bondage. 

The  illustration  shown  is  an  example 
of  the  lighting  of  the  general  offices.  The 
fixtures  are  wooden  standards  correspond- 
ing in  material  and  design  to  the  counters 
and  the  general  decorative  scheme.  Each 
consists  of  two  quite  distinct  parts,  one 
for  the  purely  decorative  lighting  and  the 
other  for  the  practical  illumination.  The 
latter  consists  of  four  electric  lamps,  hav- 
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ing  large  frosted  round  globes  hanging 
pendent  from  the  four  simple  wooden 
cross-arms  at  the  top  of  the  standard. 
The  only  metal  decoration  is  the  bronze 
husk  covering  the  necessary  socket  and 
holder.  Above  this  is  a  canopy  of  leaded 
glass  showing  designs  in  harmony  with 
the    mural    decorations.      This    contains 


four  ordinary  16  c.p.  lamps.  Beside  the 
beauty  of  color  and  design  in  the  glass 
itself,  this  canopy  serves  to  produce  a 
very  mild  general  illumination  by  indi- 
rect lighting  from  the  ceiling,  and  also  to 
light  the  ceiling  sufficiently  to  prevent 
any  feeling  of  gloom.  Individual  desk 
lights  are  provided  for  the  clerical  force. 


A  Novel  Illumination  of  a  Church 


At  a  prominent  society  wedding  which 
recently  took  place  in  Montgomery,  Ala., 
a  lighting  effect  was  produced  which 
probably  is  the  first  of  its  kind  ever  at- 
tempted. The  novelty  of  the  scheme  con- 
sisted in  placing  four  flaming  arc  lamps 
on  the  outside  of  the  church,  near  the 
stained  glass  windows  and  covering  the 
installation  with  white  canvas.  The 
method  of  operation  is  shown  in  the  illus- 
tration. The  decoration  of  the  interior 
of  the  church  was  carried  out  on  an  elab- 


orate scale  and  involved  the  use  of  many 
incandescent  lamps ;  but  the  crowning  fea- 
ture of  the  whole  affair  from  the  decora- 
tive standpoint  was  the  turning  on  of  the 
arc  lamps,  which  gave  the  effect  of  the 
sun  rising  and  shining  in  through  the 
windows.  It  is  thus  described  in  a  local 
paper : 

Lights  were  arranged  on  the  outside  of  the 
church  at  each  stained  glass  window,  and 
the   light  was  reflected   inside.     At  the  be- 
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ginning  of  the  ceremony,  all  of  the  other 
lights  in  the  church  were  turned  out,  and 
only  these  were  used.  The  scene  was  as 
one  at  sunrise,  the  lights  changing  from  a 
soft    mellow    glow    and    gradually    growing 


brighter  and  brighter,  until  when  the  cere- 
mony was  over  and  the  young  couple  were 
pronounced  husband  and  wife,  the  lights 
burst  forth  in  great  splendor,  as  the  rising 
sun  on  the  dawn  of  a  new  life. 


Distance  Control  of  Gas  Street  Lighting  in  England 

{Concluded.) 
By  Tames  A.  Seager. 


It  is  now  necessary  to  give  some  brief 
description  of  the  various  styles  of  auto- 
matic controllers,  starting  with  the  clock- 
work type.  The  "  Gimfire  "  controller, 
manufactured  by  the  Automatic  Light 
Controlling  Company,  Ltd.,  of  Bristol,  is 
of  very  simple  mechanism,  can  be  adopted 
with  any  existing  class  of  burner  or  lan- 
tern, and  can  be  trusted  to  the  ordinary 
workmen  who  clean  the  lanterns.  Each 
lamp  is  dealt  with  separately  without  in- 


terference with  the  ordinary  pressure,  and 
Fig.  3  shows  the  general  appearance  of 
the  controllers.  It  virtually  consists  of  a 
clockwork  device,  having  stops  set  upon 
it,  which,  when  brought  into  contact  with 
a  star  wheel  attached  to  the  cock  on  the 
gas  supply,  turn  the  cock  in  a  uniform 
direction  of  rotation,  so  as  to  turn  the 
gas  alternately  on  and  off.  The  opera- 
tion of  winding  and  setting  a  controller 
is  very  simply  effected,   as   all   the  parts    s 
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FIG.    3. 


FIG.   4. 


FIG.    5. 


necessary  to  be  touched  are  in  full  view 
when  the  controller  case  is  opened.  The 
whole  apparatus  is  adaptable  to  be  fixed 
on  the  old  lamp  post,  and  is  used  either 
for  ordinary  vertical  mantles,  or  for  the 
inverted  type.  The  patent  controller  box 
prevents  the  controller  from  being  tam- 
pered with  by  mischievous  persons  and 
protects  the  gear  both  from  the  weather 
and  the  heat  and  fumes  of  the  gas.  It  is 
found  that  with  this  system  one  man  can 
more  easily  attend  to  250  lamps  than 
he  could  eighty  with  torch  lighting, 
even  if  it  is  required  that  he  should  see 
that  ever}'  lamp  is  properly  lighted  at 
lighting  time,  because  the  system  provides 
that  he  shall  wind  and  set  the  controllers 
and  clean  the  lanterns  in  the  day,  and 
cycle  round  to  see  that  all  is  in  order  at 
lighting  time.  A  further  extension  of 
this  controller  is  shown  in  Fig.  4.  In 
this  case  the  device  automatically  lights 
all  the  burners  in  a  group  at  dusk,  ex- 
tinguishes the  majority  at  or  about  mid- 
night, and  the  final  light  or  lights  at 
dawn. 

Turning  now  to  the  pressure  control 
type  of  apparatus.  Fig.  5  shows  very 
clearly  the  internal  arrangements  of  the 
"  Bamag "'  controller,  the  view  being 
shown  in  sections.  It  consists  of  a  dia- 
phragm which  moves  within  the  limits  of 
its  greatest  force,  development  being  con- 


trolled by  an  air  brake  or  cushion  in  the 
interior  of  the  apparatus  regulating  the 
movements ;  in  this  way  sudden  and  un- 
expected pressures  from  within  as  well  as 
without  are  obviated.  In  order  to  control 
the  gas  wave  a  valve  and  seat  independ- 
ent from  the  other  parts  of  the  apparatus 
are  provided,  this  valve  remaining  un- 
affected by  temperatures  and  other  influ- 
ences of  the  apparatus.  The  face  of  the 
"  Bamag  "  lighter  is  provided  with  a  mov- 
able pointer  in  front  of  the  dial,  by  means 
of  which  the  distance  lighter  can  be  set 
to  operate  at  any  given  or  desired  pres- 
sure by  means  of  altering  the  force  of 
the  spring  pressing  on  a  diaphragm ;  at 
the  same  time  this  pointer  serves  to  take 
pressures  (at  any  time)  of  the  lamps  for 
by  moving  the  pointer  in  one  or  other  di- 
rection the  gas  is  ignited.  The  point  of 
ignition  shows  the  actual  pressure,  which 
can  be  read  off  the  dial,  graduated  in 
tenths  of  inches.  By  fixing  the  pointer 
on  a  correspondingly  higher  pressure  to 
operate  it  in  future  the  adjustment  of  the 
"  Bamag  "  lighter  is  accomplished.  It  is 
possible  to  construct  the  lighter  for  the 
most  varying  conditions  and  adaptable  to 
almost  any  requirements,  including  the 
working  or  with  two,  three  or  four  waves 
during  the  twenty-four  hours.  For  ex- 
ample, it  is  possible  to  light  all  the  lamps 
simultaneously  in  the  evening,  extinguish 
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FIG.   6. 


some  at  ii  p.  m.,  others  at  midnight  and 
the  remainder  in  the  morning.  Again  it 
may  be  required  that  some  gas  lamps  may- 
be relighted  after  electric  lighting  of  the 
streets  has  been  discontinued,  or  in  the 
early  morning  part  or  all  the  lamps  may 
be  relighted  for  a  short  time  when  the 
early  workmen  go  to  their  factories.  Fig. 
6  shows  a  typical  form  of  pressure  chart 
for  a  town,  and  the  three  sharp  peaks  in- 
dicate the  momentary  pressures  placed 
upon  the  mains  in  order  to  operate  the 
diaphragms  of  the  controllers.  These 
pressures  are  set  sufficiently  high  to  ob- 
viate any  interference  with  the  lighting 
or  extinguishing  of  the  lamps  by  acci- 
dental fluctuation  of  pressure  in  the  ordi- 
nary supply, 

A  considerable  amount  of  attention  has 
lately  been  paid  to  the  "  Rostin  "  appa- 
ratus, which  is  being  developed  by  Mr.  A. 
Landsberger,  of  Cannon  street,  London, 
E.  C.  This  is  illustrated  in  Fig.  y.  The 
gas  for  lighting  the  burner  passes  from 
the  stand  pipe  through  the  tube  "  A "  to 
the  cock  "  B,"  without  going  through  any 
part  of  the  apparatus,  the  latter  being  sup- 
plied with  gas  through  a  separate  cock 
"  C."  The  plug  of  the  cock  "  B  "  is  con- 
trolled in  such  a  way  that  each  step  of 
the   ratchet  wheel   attached   to   it   corre- 


sponds either  with  a  blank  or  open  port, 
and  is  turned  in  one  direction  only.  This 
turning  is  secured  by  means  of  the  levers 


THE   ILLUMINATING    ENGINEER 


299 


shown  in  the  diagram,  actuated  by  a  bell 
"  D  "  sealed  in  mercury  "  E."  The  bell 
only  turns  the  cock  when  rising  and  does 
not  alter  its  position  when  dropping.  The 
inner  room  of  the  bell  is  connected  with 
an  inlet  valve  "  F  "  and  the  outlet  valve 
"  G."  These  two  valves  represent  a  form 
of  water  gauge,  the  two  arms  of  which 
are  widened,  as  shown  in  the  diagram,  to 
a  kind  of  vessel.  Each  of  the  latter  con- 
tains a  float  "  H "  and  "  I,"  each  float 
containing  the  small  mercury  seal.  This 
water  gauge  arrangement  is  filled  with  a 
non-freezing,  non-evaporating  mixture  of 
glycerine  and  water,  and  when  the  gas  is 
turned  on  at  "  C  "  it  passes  through  the 
tube  "  K  "  into  the  inlet  vessel  "  F,"  and 
causes  the  level  of  the  liquid  to  come 
down.  The  liquid  in  "  G  "  will  rise  in  ac- 
cordance with  the  hight  of  pressure  ob- 
tained, and  can  be  read  from  the  differ- 
ence in  the  two  levels,  as  on  an  ordinary 
water  gauge.  When  the  liquid  in,  "  F  " 
and  "  G "  moves  up  and  down  the  floats 
"  H  "  and  "  I  "  move  accordingly  when 
they  become  buoyant.  These  valves  are 
adjusted  in  accordance  with  the  pressure 
prevailing  at  the  stop,  where  the  appa- 
ratus is  to  be  fixed,  so  that  the  inlet  valve 
"  F  "  unseals  at,  say,  35/ioths,  while  the 
outlet  valve  "  G "  would  seal  or  unseal, 
say,  at  30/ioths.  As  long  as  the  pressure 
remains  below  30/ioths  the  inner  rooni 
of  the  bell  "  D  "  is  in  connection  with  the 
atmosphere  through  the  sealing  tube 
"  M  "  and  the  vent  "  N."  When  the  pres- 
sure reaches  30/ioths  this  communica- 
tion is  interrupted  and  on  the  pressure 
rising  to  35/ioths  the  inlet  sealing  tube 
"  L  "  becomes  unsealed,  allowing  the  gas 
to  pass  into  the  bell  "  D  "  acting  under- 
neath it  with  a  power  equal  to  the  full 
pressure  and  not  the  difference  of  pres- 
sure of  the  gas,  thus  lifting  it  and  turn- 
ing the  cock.  Any  rise  of  pressure  above 
the  limit  does  not  matter,  because  the  bell 
remains  up,  and  the  reduction  of  pressure 
does  not  affect  the  apparatus  until  the  un- 
sealing point  of  the  outlet  has  been 
reached,  when  the  inlet,  which  was  ad- 
justed to  35/ioths,  will  have  sealed  and 
the  gas  in  the  bell  can  escape  through 
vent  "N,"  allowing  the  bell  to  drop. 
Should  the  pressure  drop  to  31/ioths  only 
and  rise  again  to  35/ioths  or  over,  the 


apparatus  cannot  be  affected,  because  the 
gas  which  had  got  into  the  bell  when  the 
inlet  was  previously  unsealed  cannot  es- 
cape out  of  the  bell.  This  is  important 
where  the  consumption  lowers  the  pres- 
sure after  lighting  time,  and  where  the 
pressure  will  rise  again  before  midnight, 
when  the  apparatus  is  not  supposed  to 
work.  The  two  valves  "  F  "  and  "  G  " 
are  both  adjustable  independently  of  each 
other,  so  that  the  rising  and  falling  of  the 
bell  is  under  perfect  control  and  any  ad- 
justment can  be  chosen  from  a  differ- 
ence of  2/loths  up  to  any  large  margin. 

The  lifting  force  of  the  bell  is  increased 
by  a  leverage  of  three  to  one,  so  that  the 
actual  power  brought  to  bear  on  the  cock 
"  B  "  often  amounts  to  six  or  seven 
pounds.  The  ignition  of  gas  takes  place 
by  a  bye-pass,  which  is  alight  during  the 
daytime  only,  and  which  goes  out  as  soon 
as  the  plug  supplies  the  gas  to  the  burner. 
The  adjustment  to  "  F  "  and  "  G  "  allows 
the  apparatus  to  work  in  any  difficult 
place  ranging  from  flat  ground  to  hills 
and  overcoming  involuntary  variations  of 
pressure.  If  the  inlet  is  adjusted  so  that 
the  maximum  night  pressure  which  pre- 
vails at  lighting  time  at  a  certain  spot  is 
in  accordance  with  the  ordinary  night 
maximum  given  from  the  works,  then  no 
surplus  pressure  is  required.  The  pres- 
sure diagrams  have  then  only  to  be 
studied  with  a  view  to  ascertaining  what 
is  the  involuntary  drop  after  lighting  and 
the  subsequent  involuntary  rise  before  the 
pressure  is  taken  off  at  the  works.  This 
drop  does  not  generally  reach  the  line  of 
the  minimum  pressure  during  the  night, 
in  such  a  case  the  outlet  valve  is  adjust- 
ed half  way  between  the  minimum  night 
pressure  and  the  lowest  point  of  the  in- 
voluntary drop,  consequently  the  bell  does 
not  drop  while  the  pressure  drops  after 
lighting,  but  remains  up,  and  therefore  if 
the  inlet  unseals  a  second  time  the  ap- 
paratus does  not  act.  Where  the  pressure 
does  not  drop  after  lighting  and  rise  again 
involuntarily,  the  apparatus  can  be  ad- 
justed so  as  to  work  with  2  or  3/ioths 
difference  only.  Where  it  is  required  to 
turn  off,  say,  half  the  lamps  at  midnight 
and  the  remainder  at  dawn  the  cock  is 
drilled  in  with  alternate  holes  and 
blanks,     but    half    of    them     are    drilled 
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—  Evening. 


— ^idni^t. 

FIG.   8. 


—  Morning. 


with  hole,  hole  and  blank,  and  the  other 
half    with    hole,    blank    and    blank.      In 
this  way  the  first  movement  of  the  ratchet 
wheels    throughout   the   system   lights   all 
the  lamps,  the  second  continues  the  light- 
ing of  half  the  lamps  and  puts  the  other 
half  out,  by  bringing  half  the  blanks  into 
operation,   while  the  third  brings  all   the 
blanks    into    operation    and    extinguishes 
the  whole  of  the  lights.     In  this  way  by 
special  drilling  of  the  cocks  any  unusual 
features   in   the  pressure   chart  of  a   dis- 
trict may  be  overcome.     To  illustrate  the 
point   of   keeping   the   actuating  pressure 
within  the  ordinary  evening  pressure  the 
diagram    (Fig.    8)    may    be    shown,    the 
points  of  lighting  and  extinguishing  being 
of     lighting     and     extinguishing     being 
shown   by   the   arrows.      It   will   be   seen 
that    the    evening    pressure    exceeds    the 
actuating  pomts  of  the  maximmm  without 
any  damage.     This  by  the  way  shows  a 
street  lighting  system   in  which   half  the 
lamps  are  turned  out  at  midnight  and  half 
at  dawn. 

Fig.  9  is  interesting  from  the  point  of 
view  of  illustrating  the  way  in  which  un- 
usual features  in  the  pressure  chart  are 
negotiated  by  means  of  the  "  Rostin  "  ap- 
paratus. In  the  particular  town  from 
which   this  diagram  was   taken   it  is   the 


Morning 


practice  at  between  the  hours  of  ii  and  2 
to  considerably  augment  the  pressure  in 
the  system  for  the  purpose  of  supplying  gas 
stoves  for  cooking  purposes,  and  it  will 
be  seen  that  this  pressure  is  largely  in  ex- 
cess not  only  of  the  pressure  of  the  "  Ros- 
tin "  control,  but  even  of  the  maximum 
evening  lighting  pressure. 

It  is  impossible  in  an  article  of  this  de- 
scription   to    mention,    much    less    to    de- 
scribe, the  large  number  of  control  gears 
which  have  been  brought  out  for  the  pur- 
pose of  autom.atic  lighting  and  extinguish- 
ing of  street  lamps,  but  the  above  descrip- 
tion    of     representative     types     indicates 
pretty  fairly  the  direction  in  which  mod- 
ern practice  is  tending  and  the  actual  re- 
sult of  operations  in  Europe  tends  to  show 
that  both  in  diminishing  the  wastage  of 
gas,  in  reducing  the  cost  of  labor  and  in 
decreas'ng    the    consumption    of    mantles, 
automatic    control    is    a    distinct    advance 
upon   the   older   method   of  manipulation. 
It  is,   therefore,   a   subject  which  Ameri- 
can gas  engineers  can  with  profit  to  them- 
selves   investigate   very   carefully.      It   is 
doubtful  whether  some  of  the  systems  will 
operate  satisfactorily  upon  gas  containing 
a  large  proportion  of  naphthahne,  but  the 
general  advantages  of  the  idea  are  too  ob- 
vious to  be  nesflected. 
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Courtesy  of  Collier's  Weekly. 

CINCINNATI  BASEBALL  PARK   BY  ARTIFICIAL  ILLUMINATION. 


Baseball  by  Night 


The  fact  that  night  baseball  was  to  be 
tried  in  Cincinnati,  Pittsburgh  and  Chi- 
cago was  noted  in  a  recent  issue.  The 
results  obtained  from  the  first  trial  in  Cin- 
cinnati seem  to  indicate  that  the  plan  will 
be  highly  successful. 

The  illustration  shows  a  night  photo- 
graph taken  of  the  Cincinnati  grounds. 
The  method  of  illumination  is  by  the  use 
of  huge  projectors,  fourteen  of  which 
were  used  for  the  purpose ;  although  it  is 
stated  that  three  of  them  were  nearly  suf- 
ficient to  light  the  grounds.  '  The  lamps 
are  of  mammoth  size,  the  carbons  being 
i^  inches  in  diameter.  Alternating  cur- 
rent of  23s  volts  is  used.  Two  of  the  pro- 
jectors are  mounted  behind  each  fielder 
on  steel  towers  100  feet  high,  while  others 
are  mounted  on  the  roof  of  the  grand- 
stand   and    the    covered    bleachers.      The 


lamps  and  installation   were  designed   by 
Mr.  George  F.  Cahill. 

This  marks  another  epoch  in  the 
enormous  advancement  of  recreation 
made  possible  at  night  by  the  use  of 
modern  illumination.  What  the  end  will 
be  in  this  direction  is  hard  to  predict. 
Horse  racing  by  night  would  be  a 
simple  problem,  and,  in  fact,  has  already 
been  tried.  Perhaps  some  of  those  af- 
flicted with  the  disease  called  "  golf  "  may 
find  a  way  of  turning  illumination  to  ac- 
count so  that  they  will  not  be  obliged  to 
lose  the  half  of  the  twenty-four  hours  in 
which  they  are  not  favored  with  sun- 
light. It  is  not  impossible  that  artificial 
lighting  might  add  some  unique  and  fas- 
cinating elements  to  the  game.  A  boat 
race  in  which  the  crews  were  followed  by 
the    "  spot  •"'    of    a    powerful    searchlight, 
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thus  making  their  relative  positions  visible 
to  spectators  miles  away,  is  another  dream 
that  might  come  to  pass.  He  who  would 
venture  to  set  down  the  limits  of  the  use 


of  artificial  light  in  providing  additional 
facilities  for  recreation  would  need  to 
have  more  than  the  ancient  gift  of 
prophesy. 


Park   Lighting   at   Oklahoma   City 


By  Glenn  Marston. 


ILES    PARK,    OK  La  HO  Al  A    CITY. 


Recently  the  Oklahoma  Gas  &  Electric 
Company  presented  to  Oklahoma  City  the 
equipment  for  lighting  Stiles  Park,  one  of 
several  small  circle  parks  at  intersections 
of  streets  with  the  new  twenty-six  mile 
boulevard. 

The  equipment  consisted  of  eight  con- 
crete posts,  four  carrying  three  globes  and 
four  carrying  single  globes.  The  posts 
are  of  reinforced  concrete,  hollow,  and 
hexagonal  in  design,  manufactured  by 
the  Hollow  Concrete  Pole  Company.  They 
are  surmounted  by  ornamental  copper 
caps,  which  carry  the  lights. 

The  lighting  of  the  three  globe  posts 
consists  of  one  upright  loo  watt  tungsten, 
and  two  60  watt  tungstens,  suspended 
from  12  inch  arms.  The  single  globe 
posts  are  lighted  with  100  watt  tungstens. 
This  lighting  supplants  one  enclosed  arc 
formerly  hung  from  a  60  foot  pole  in  the 
center  of  the  park. 

The  popularity  of  the  park  has  greatly 
increased  since  the  installation,  the  pres- 
ent use  being  more  than  double  the  former 
attendance. 

The  residents  of  McKinley  avenue  have 
petitioned  the  council  to  install  100  watt 
tungstens  on  fifty-seven  concrete  poles 
now  carrying  the  company's  lines  along 
that  thorousrhfare. 
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Iradlical  rVoblems   in 
I  IlluintiiaLtiiig  Ingineering  \  | 


I  I  I   I  I  I  I   I  I  I  M  I  '  I  '  I  ■  I  I  I  I  1  I 


Lighting  a  Barber  Shop 


It  was  remarked  in  one  of  the  recent 
issues  of  The  Illuminating  Engineer 
that  much  might  be  learned  from  a  study 
of  some  of  the  installations  which  had 
not  been  laid  out  by  professional  illumi- 
nating engineers,  but  which  were  giving 
results  to  the  entire  satisfaction  of  the 
user.  Small  installations  are  naturally 
less  the  province  of  the  independent  illu- 
minating engineer  than  of  the  electrical 
contractor  who  does  the  wiring,  and  the 
case  described  below  is  one  of  this  kind. 

The  floor  plan  of  the  shop  is  shown  in 
Fig.  I.    The  floor  area  is  309  square  feet. 


The  ceiling  height  is  8  feet  10  inches,  and 
what  the  illuminating  engineer  would 
probably  call  the  "  working  plans " — 
namely,  the  height  of  the  customer's  face 
while  being  shaven — is  3  feet  9  inches 
above  the  floor.  Ceiling  and  walls  are  of 
a  light  green  tint,  with  glossy  surface.  In 
front  of  the  chairs  are  the  usual  mirrors, 
consisting  of  three  5-foot  sections. 

The  lighting  installation  formerly  con- 
sisted of  two  two-light  inverted  mantle 
gas  lamps  with  the  regular  half-frosted 
glass  ball  hung  about  2  feet  from  the  ceil- 
ing, the  lamps  being  slightly  farther  apart 
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than  the  outermost  electric  lamps.  This 
brought  the  lamps  within  2  feet  of  the 
heads  of  the  barbers  working  on  the  outer 
chairs,  and  according  to  the  testimony  of 
the  proprietor  were  objectionable  on  ac- 
count of  heat  in  the  summer. 

The  present  installation  consists,  as 
shown,  of  three  one-light  loo-watt  bowl- 
frosted  tungsten  lamps,  fitted  with  con- 
centrating  prismatic   reflectors,   and    sup- 


ported by  simple  stem  fixtures  at  a  height 
of  6  feet  10  inches  from  the  center  of  the 
lamp  to  the  floor.  The  lamps  are  prac- 
tically directly  over  the  face  of  a  cus- 
tomer while  being  shaven,  as  shown  in 
Fig.  2. 

According  to  figures  published  at  vari- 
ous times,  the  lumens  per  watt,  or  the 
foot-handles  per  square  foot  per  watt  ef- 
fective on  the  working  plane  in  a  room 
with  light  ceiling  and  walls  from  units  of 
this  kind,  are  4;  hence,  dividing  the  total 
number  of  watts,  300,  by  the  number  of 
square  feet,  309,  and  multiplying  the  re- 
sult by  4,  we  would  obtain,  as  the  the- 
oretical average  intensity  in  foot-candles, 
3.9.  Uniform  illumination,  however,  was 
not  aimed  at  in  this  case,  the  most  bril- 
liant light  being  required  for  use  by  the 
barbers.  The  bowl  type  reflectors  giving 
a  wider  distribution  were  first  tried,  and 
while  the  general  illumination  was  more 
uniform,  the  barbers  themselves  were  de- 
cidedly in  favor  of  the  concentrating  re- 
flectors, which  gave  them  at  least  twice  as 
intense  illumination  of  the  face  of  their 
customers — an  intensity  of  probably  10 
foot-candles  or  more. 

While  the  intensity  on  the  chairs  of 
waiting  patrons  is  not  as  brilliant  as 
would  be  thought  desirable  for  a  reading- 
room,  it  is  sufficient  for  the  casual  read- 
ing done  by  the  patrons. 

It  is  worthy  of  note  that  the  present 
electric  lighting  system,  which  is  entirely 
satisfactory  in  illuminating  results,  to- 
gether with  the  addition  of  an  electric  vi- 
brator, is  operated  at  a  cost  not  exceeding  ( 
that  of  the  former  gas  lighting  equipment 


What  Would  You   Do? 


The  critic  is  generally  criticised  for  be- 
ing destructive  rather  than  constructive. 
The  criticism,  however,  has  less  force 
than  is  intended,  for  reconstruction  al- 
ways involves  destruction.  The  ground 
must  be  clear  before  new  work  can  begin. 
There  is  limitless  opportunity  at  the  pres- 
ent time  for  criticism,  both  destructive  and 
constructive,  of  lighting  installations.  The 
illustration  shown  here  is  a  distinct  type 
of  hundreds  of  similar  cases  that  exist  in 


New  York,  and  to  some  extent  in  other 
large  cities.  It  shows  the  inevitable  re- 
sult of  a  city's  growth,  and  the  consequent 
expansion  of  the  business  district.  Every 
city  is  built  about  a  nucleus  of  business, 
and  in  the  progress  of  its  evolution  this 
nucleus  continues  to  expand  and  absorb 
the  residential  portion  at  its  constantly 
widening  outskirts.  There  are  usually 
three  steps  in  this  metamorphosis:  First, 
the  private  residence  becomes  the  public 
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"boarding  or  rooming-house;  second,  it  is 
temporarily  utilized  for  business  or  com- 
mercial purposes;  third,  it  is  razed  and 
supplanted  by  a  strictly  commercial  struc- 
ture. 

The  photograph  shows  an  instance  in  the 
second  of  these  stages  (Fig.  i).  The  room 
was  once  the  parlor  of  a  typical  brown- 
stone  mansion ;  its  dimensions  are  approx- 
imately 20  by  40  feet,  and  it  receives  its 
•daylight  entirely  from  two  large  windows 
in  the  front.  The  ceiling  is  of  good  height, 
probably  15  feet,  and  is  decorated  with  the 
stucco  center  pieces,  moldings  and  cor- 
nice which  were  the  prevailing  mode  some 
30  or  40  years  ago,  when  the  building  was 
constructed.  The  woodwork  is  dark, 
■either  black  walnut  or  a  painted  imitation. 
The  parquet  floor  is  probably  a  more  re- 
cent addition.  The  room  is  piped  for 
gas  with  three  outlets  in  the  ceiling,  and 
one  side  bracket.  The  two  additional  drop 
lights  in  the  front  are  plainly  recent  addi- 
tions. The  present  use  of  the  room  is 
■clearly  shown  in  the  picture. 


Now,  the  question  is.  How  would  you 
light  this  room  in  the  most  satisfactory 
manner?  Gas  is  already  at  hand,  giving 
the  advantage,  at  least  in  regard  to  first 
cost  of  the  installation,  to  gas  illumina- 
tion ;  electricity,  however,  is  to  be  had  at 
the  cost  of  the  necessary  wiring. 

If  the  problem  were  put  to  you  how 
would  you  do  it  ? 

The  relative  importance  of  the  small  in- 
stallation is  unquestioned,  though  often 
perhaps  overlooked  by  the  professional 
illuminating  engineer.  As  the  number  of 
minor  installations,  however,  must  always 
constitute  by  far  the  larger  portion  of  the 
total  amount  of  illuminating  engineering 
practice,  it  is  our  desire  to  give  a  due 
amount  of  attention  to  this  part  of  the 
general  field.  To  this  end  we  especially 
request  those  having  such  work  in  hand  to 
submit  such  problems  for  discussion  in 
these  columns,  and  likewise  urge  our  read- 
ers to  send  in  solutions  for  the  problems 
given. 

We  desire  that  these  shall  not  be  theo- 
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retical  cases,  but  actual  problems  that 
have  come  up  in  the  regular  line  of  work. 
Let  it  be  thoroughly  understood,  more- 
over, that  no  problem  is  too  small,  or  too 
seemingly  trivial  to  disqualify  it  for  con- 
sideration. While  the  solution  of  the 
small  problem  may  be  simple,  it  is  as  im- 
portant to  the  case  in  hand  as  that  of  the 
most  elaborate  installation. 

We  give  above  (Fig.  2)  a  problem  sub- 
mitted to  us  by  an  electrical  contractor  in 
one   of   the   interior   cities   of   this    State. 


The  room  is  to  be  used  as  a  barber  shop^ 
and  represents  the  average  installation  of 
this  kind.  The  problem  is  apparently  very 
simple,  and  yet  there  are  not  only  sev- 
eral ways  of  giving  it  good  illumination, 
but  a  great  many  ways  of  giving  it  very 
poor  illumination.  Plans  for  either  gas 
or  electricity,  or  a  combination,  are  in. 
order. 

Solution  of  these  problems  should  reach 
us  by  the  20th  inst.  to  insure  publication  1 
in  our  next  issue. 
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Studies   of   Notatle    Installations 


The  Seats  of  the  Mighty 


The  dogma  of  the  equality  of  man, 
whether  social,  political  or  intellectual,  is 
a  dream;  but,  unlike  many  other  dreams, 
it  never  comes  to  pass.  Such  equality 
exists  only  in  that  fabulous  golden  age 
that  is  set  safely  back  out  of  reach  in  the 
haze  of  antiquity,  and  in  the  rosy  imagina- 
tion of  those  choice  spirits  whose  good 
will    outruns    their    reason.       Whenever 


you  can  go  into  a  primeval  forest  and  find 
every  tree  of  equal  size  and  strength,  you 
may  hope  to  find  a  civilization  in  which 
all  men  are  equal;  but  so  sure  as  you  find 
one  tree  overtopping  another,  and  one 
shrub  crowding  another  to  the  wall,  you 
may  expect  to  find  the  human  individual 
exercising  dominion  and  authority  of 
some  sort  over  his  fellows. 


FIG.    I. — OPEN   AIR   SITTING  ROOM.      HOUSE  OF  REGINALD   C.   VANDERBILT,    NEWPORT. 


FIG.   2. — ROOM   IN   HOUSE   OF  REGINALD  C.   VANDERBILT,    NEWPORT. 


F'G.   3. — BED  CHAMBER,   HOUSE  OF  REGINALD   C.  VANDERBILT,   NEWPORT. 


FIG.    4. — VESTIBULE,    VILLA    OF    HERMAN    OELRICHS,    NEWPORT. 


FIG.    5. — MUSIC   ROOM^   VILLA   OF    HERMAN    OELRICHS,    NEWPORT, 
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Without  entering  into  the  endless  and 
fruitless  discussion  of  zvhy  this  is  true, 
let  us  for  a  moment  accept  Pope's  dictum 
that  "  whatever  is  is  right,"  and  divert 
our  minds  Avith  a  brief  inspection,  through 
the  proxy  of  the  photographic  camera,  of 
the  mansions  of  some  of  those  whom 
chance  or  merit  has  given  social  power. 
Two  cities  in  this  country  stand  pre-emi- 
nent as  containing  "  Seats  of  the  Mighty  " 
in  the  social  and  financial  world — New 
York  and  Newport. 

Fig.  I  shows  what  might  be  called  an 
open  air  sitting-room  in  the  Newport 
residence  of  Mr.  Reginald  C.  Vanderbilt. 
The  whole  air  and  spirit  of  the  place  is 
comprehended  in  a  single  word — sim- 
plicity. Nothing  could  be  more  unpre- 
tentious than  the  architecture  and  the  fur- 
nishings, except  the  single  ceiling  bowl, 
which  apparently  is  the  entire  sotirce  of 
artificial  illumination.  The  demands  for 
artificial  light  here  are  manifestly  exceed- 
ingly limited.  It  is  a  place  from  which  to 
contemplate  the  beauties  of  the  landscape 
and  to  enjoy  conversation  or  meditation, 
but  not  for  reading  or  work. 

Fig.  2  is  another  room  in  the  same 
house  and  is  the  exact  reverse  in  its  gen- 
eral purpose  from  the  room  just  shown. 
In  its  furnishings  and  arrangement  every- 
thing invites  to  indoor  pleasures.  Note 
the  two  beautiful  lamps  on  the  table,  and 
fancy  with  what  luxury  of  comfort  you 
could  sit  at  the  divan  and  read,  with  the 
light  falling  over  your  shoulder.  There 
is  no  central  chandelier  or  dome  to  an- 
tioy  with  its  unusual  direction  of  rays; 
the  two  torch-like  brackets  over  the  man- 
tle are  equipped  with  dense  opal  globes 
which  will  effectively  protect  the  eye — but 
■even  these  you  may  extinguish  if  you 
wish.  If  it  is  a  matter  of  writing  a  letter, 
or  mayhap  signing  a  check,  there  is  the 
desk  at  the  right  with  its  elegantly  shaded 
portable.  The  portrait  over  the  mantle  is 
lighted  with  a  fixture  with  which  the  most 
rigid  engineer  could  find  no  fault. 

In  one  of  his  novels  Thackeray  leads  the 
reader  in  the  course  of  his  description  to 
the  door  of  the  heroine's  boudoir,  but  at 
this  point  modestly  retreats,  declining  to 
intrude  even  his  curious  pen  into  this 
sanctuary  of  privacy.  Our  photographer 
has   had   less    scruples    and   we    are   per- 


mitted to  peep  into  "  my  lady's  chamber  " 
(Fig.  3).  Surely  this  must  be  the  room 
of  an  illuminating  engineer !  See  how  the 
torch  is  the  theme  running  through  all  the 
decorations  and  furniture,  even  to  the  cor- 
ner posts  of  the  bed !  The  ancient  candle 
in  its  reality  also  finds  a  place  side  by  side 
with  the  modern  electric  lamp;  and  its 
imitation,  in  the  form  of  a  miniature  in- 
candescent, furnishes  the  general  illumi- 
nation of  the  room. 

In  Fig.  4  we  stand  in  the  vestibule  of 
the  villa  of  Mr.  Herman  Oelrichs.  While 
we  can  all  admire  the  majestic  beauty  of 
the  classical  architecture,  there  are  those 
of  us  who  would  doubtless  feel  more  at 
home  amid  surroundings  that  suggest 
more  of  the  family  fireside  and  less  of  the 
heathen  temple  of  worship.  With  all  that 
modern  science  and  art  can  accomplish  by 
the  unlimited  expenditure  of  wealth,  it 
seems  that  when  it  comes  to  lighting  it 
cannot  get  beyond  the  simple  candle,  the 
primitive  light-source  of  our  ancestors 
before  even  the  dawn  of  modern  civiliza- 
tion. The  metal  work  of  the  standards  on 
either  hand  is  exquisitely  wrought,  and 
all  to  support  a  manifest  imitation  of  one 
of  the  crudest  of  light-sources  which  any 
of  us  may  go  to  the  corner  grocery  and 
purchase  at  a  penny  a  piece. 

In  the  hall  just  beyond,  the  electric 
light,  though  concealed,  is  used  in  a  more 
legitimate  manner,  both  on  the  standards 
flanking  the  doorway  and  in  the  fixture 
on  the  ceiling. 

Fig.  5  shows  the  music  room  in  the 
same  villa.  The  lighting  here  is  by  chan- 
deliers which  are  in  themselves  fine  speci- 
mens of  the  artistic  motives  which  origi- 
nated and  glorified  the  period  of  the 
Louises  of  France,  and  are  doubtless  of 
French  design  and  manufacture.  As  the 
decoration  and  the  furnishing  of  the  room 
is  strictly  in  the  line  of  copy,  it  would  be 
perhaps  illogical  to  criticise  the  fixtures 
on  account  of  their  imitative  motive.  We 
can  surely  admit  that  the  beautiful  con- 
ceptions of  the  truly  artistic  minds  of  this 
period  have  been  freely  absorbed  and 
judiciously  expressed  by  our  modern  copy- 
ists ;  the  room  is  beautiful  for  the  same 
reason  that  a  faithful  copy  of  Raphael's 
Madonna  or  the  Hermes  of  Praxiteles  is 
beautiful. 
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A   Study  of  Some   Recent   Fixture   Designs 


We  have  often  called  attention  to  the 
tendency  to  copy  the  early  designs  of  fix- 
tures, particularly  those  of  French  origin, 
and  lamented  the  fact  that  so  little  effort 
\Yas  being  made  in  America  to  create 
something  that  should  express  in  the  true 
spirit  of  art  the  radical  improvements  in 
light-sources  that  have  been  made  in  the 
last  half  century.  America  alone  of  the 
progressive  nations  of  the  earth  has  so 
far  failed  to  reveal  herself  in  the  design 
of  lighting  fixtures.  Generally  speaking, 
whatever  v/e  can  point  out  as  good  in  this 
division  of  the  general  field  of  applied  art 
will  be  found  to  owe  its  merit  to  artistic 
motives  which  originated  centuries  ago. 
An  installation  of  modern  German  fix- 
tures is  as  distinctly  Teutonic  and  na- 
tional, and  moreover  characteristic  of  the 


present  period,  as  is  the  German  physiog- 
nomy and  language.  A  glance  at  the  sin- 
gle interior  of  the  Berlin  Ice  Palace, 
shown  in  our  last  issue,  is  an  example 
which  impressively  illustrates  this  state- 
ment. In  Russia,  Scandinavia  and  Italy 
we  would  find  the  same  distinctiveness. 
It  is  perhaps  less  marked  in  England, 
which  is  a  more  cosmopolitan  country, 
and  still  less  in  France,  which,  like  Spain, 
though  in  a  less  degree,  is  living  on  the 
memory  of  its  past  glories  in  the  domain 
of  decorative  art.  But  this  particular 
lament  is  only  one  of  the  "  voices  crying 
in  the  wilderness."  Literary  critics  have 
been  long  and  eagerly  awaiting  the  ad- 
vent of  the  truly  American  novel  or  poem, 
and  amateurs  of  architecture  have  be- 
wailed the  failure  of  American  architects 
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to  create  a  type  of  structure  which  is 
characteristically  and  expressively  na- 
tional. 

A  number  of  sketches  of  fixtures  have 
recently  come  into  our  hands  w^hich, 
though  perhaps  not  fulfilling  the  require- 
ments of  possessing  national  character- 
istics, are  nevertheless  worthy  of  study  as 
showing  a  distinct  and  successful  effort 
toward  originality.  In  all  the  designs 
there  is  a  sincere  treatment  of  the  light- 
source  used,  whether  gas  or  electric ;  they 
are  neither  adaptations,  imitations,  nor 
distortions  of  fixtures  originally  intended 
for  the  use  of  primitive  lights. 

Let  us  begin  with  the  simplest  type  of 
fixture,  namely,  that  intended  to  support  a 
single  electric  lamp  as  near  the  ceiling  as 
possible.  Fig.  i  shows  three  different  so- 
lutions of  this  problem.  In  No.  i  the  ar- 
tistic effect  is  due  almost  entirely  to  the 
harmony  of  line  between  the  ceiling 
canopy  and  the  globe.  Although  the  con- 
struction is  almost  in  its  simplest  form 
mechanically,  the  artistic  motive  is  well 
defined.  No.  2  departs  somewhat  from 
the  simplicity  and  conventionality  of  No. 
I,  but  still  conforms  closely  enough  to  the 
mechanical  necessities  of  the  construction 
to  prevent  any  appearance  of  superfluous 
decoration  or  straining  after  an  effect.  It 
exhibits  a  particularly  successful  use  of 
the  straight  line  in  producing  a  pleasing 
result,  the  only  curve  being  the  scroll  cov- 
ering the  globe  holder.  No.  3  is  not 
strictly  original  in  the  design  of  the  metal 
work,  but  shows  what  may  be  done  by 
considering  the  globe  as  a  part  of  the  fix- 
ture  rather  than   an   accessory.     Replace 


the  distinctive  shape  of  the  globe  here 
used  with  a  plain  hemisphere  and  the 
whole  fixture  would  become  about  as  con- 
ventionally plain  and  homely  as  could 
well  be  conceived.  While  the  inner  con- 
struction is  not  shown,  there  is  room  for 
a  suitable  reflector  above  the  glass  bowl, 
which  would  give  it  an  efficiency  as  a 
lighting  unit  that  the  most  critical  illumi- 
nating engineer  could  not  criticise. 

Fig.  2  is  a  more  elaborate  design  and 
evidently  intended  to  use  a  light-source  of 
considerably  greater  total  flux.  The  ad- 
vantages of  not  only  the  latest  and  most 
efficient  form  of  electric  lamp  are  here 
utilized,  but  likewise  the  distinctive  prop- 
erty of  the  prismatic  reflector,  of  trans- 
mitting a  portion  of  the  light  which  it 
does  not  reflect.  While  the  sketch  does 
not  show  color,  it  is  evident  that  the  glass 
in  the  outer  framework  is  of  some  of  the 
richly  colored  patterns  now  available;  or 
it  might  easily  be  set  with  a  leaded  de- 
sign. The  light  transmitted  by  the  re- 
flector would  be  ample  to  illuminate  those 
panes  so  as  to  show  their  beauty  of  color. 
Thus,  if  fitted  with  a  tungsten  lamp,  the 
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FIG.  4. 

fixture  would  be  strictly  in  accordance 
with  illuminating  engineering  principles, 
as  well  as  having  a  distinct  artistic  merit, 
and  is  thus  an  example  of  the  principle 
which  we  have  contended  for,  that  deco- 
rative art  should  be  subsidiary  to  the  util- 
itarian purpose  of  a  fixture. 

Fig.  3  is  interesting  as  a  combination 
fixture,  in  which  the  characteristics  of  the 
two  light-sources  are  plainly  distin- 
guished.   The  lower  arms  support  the  ga- 


burners  in  their  necessary  upright  posi- 
tion, while  the  upper  arms  hold  the  elec- 
tric lamps  in  a  pendant  position,  which 
would  be  essential  for  the  use  of  the  tung- 
sten lamp.  This  difference  in  position  of 
gas  and  electric  lamps  on  a  chandelier  is, 
of  course,  old  in  itself;  the  point  here  is 
that  by  separating  the  origin  of  the  two 
sets  of  supports  the  distinction  between 
the  two  light-sources  is  more  clearly  por- 
trayed. The  handling  of  the  lines  and 
proportions  has  been  done  with  a  high  de- 
gree of  artistic  skill,  resulting  in  a  gen- 
eral harmony  which  is  at  once  satisfying 
to  the  eye.  The  distinction  between  the 
two  light-sources  by  the  difference  in  the 
curvature  of  the  globes  is  a  further  evi- 
dence of  the  conscientious  manner  in 
which  the  conception  of  the  fixture  has 
been  carried  out. 

Fig.  4  presents  a  single  feature  of  such 
incongruity  as  to  be  surprising,  consider- 
ing the  excellence  of  the  general  concep- 
tion. The  use  of  a  metal  band  to  spread 
the  four  supporting  chains  of  the  outer 
lamps  is  hardly  new,  but  is  a  construc- 
tion which  plainly  declares  the  character 
of  the  electric  light,  and  is  a  very  satis- 
factory motive.  The  single  globe  within 
this  band,  however,  in  the  position  shown, 
is  anomalous;  it  is  hidden  from  view  to 
a  large  extent  and  its  light  consequently 
intercepted  by  the  surrounding  metal.  If 
used  at  all,  this  central  globe  should  have 
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FIG.   7. 

been  dropped  below  the  level  of  the  outer 
globes. 

Fig.  5  is  worthy  of  study  as  an  example 
di  the  pleasing  effect  which  can  be  pro- 
duced with  a  few  curved  lines,  but  it 
makes  one  shudder  to  think  of  the  possi- 
bilities for  incongruous  effects  producible 
by  substituting  other  globes  for  those 
shown. 

Fig.  6  is  an  interesting  illustration  of 
the  infallible  tendency  of  the  mind  to  un- 
consciously consider  natural  laws.  The 
globes  in  this  case,  springing,  as  it  were, 
directly  from  the  supporting  arms,  sug- 
gest a  flower  upon  its  stem,  but  a  flower 
naturally  stands  upright  instead  of  hang- 
ing pendant.  The  fixture,  though  grace- 
ful, gives  a  vague  impression  of  being 
wilted  and  drooping.  Turn  the  page  up- 
side down  and  see  how  the  design  at  once 
assumes  a  feeling  of  vigor  and  strength ; 
the  plant  is  then  growing  in  its  natural 
form. 

Fig.  7  shows  the  same  shade  hanging 
in  a  pendant  position,  but  there  is  no 
sense  of  incongruity  here;  it  is  no  longer 
the  corolla  of  a  flower,  but  an  inanimate 
bell  hung  by  a  link  from  a  well  braced 
support;  everything  is  natural  and  in  or- 
der, and  consequently  pleasing  to  the  eye. 
The  criticism  applied  to  Fig.  6  might 
seem  applicable  to  Fig.   7.     A  closer  in- 


spection, however,  will  show  that  the 
globes  used,  though  flower-like  in  form, 
do  not  spring  directly  from  the  arms,  but 
are  attached  to  and  suspended  from  thera 
by  a  distinct  joint  where  the  holder  is  at- 
tached. 

Fig.  8  is  interesting  chiefly  as  express- 
ing a  very  simple  manner  of  holding  four 
electric  larnps  at  suitable  distances  from 
each  other  and  from  the  ceiling  so  as  to 
draw  their  current  supply  from  the  cen- 
tral outlet.  While  it  is  evident  that  the 
lamps  so  supported  could  not  possibly  be 
anything  but  electric,  the  fact  would  be 
still  more  evident  if  a  cord  support  were 
used  in  place  of  the  chain.  Unless  very 
intricate  and  expensive  construction  is 
used  the  lamps  must  be  wired  with  flex- 
ible cord  woven  through  the  links  of  the 
chain,  and  while  this  does  not  show  in 
the  sketch,  it  is  impossible  to  conceal  it  in 
the  actual  fixture.  We  have  previously 
called  attention  to  the  fact  that  flexible 
cord  construction  is  a  legitimate  use  from 
the  artistic  standpoint.  Such  use  is  com- 
mon in  England,  but  has  made  practically 
no  headway  as  yet  in  this  country. 

As  a  whole,  the  designs  show  a  con- 
scious conformity  to  the  frequently 
quoted  dictum  of  Emerson,  that  "  we 
ascribe  beauty  to  that  which  has  no  super- 
fluous parts  which  exactly  fulfills  its  pur- 
pose." 
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The  Effect  of  Light  of  Different  Colors  on  Visual 

Acuity 

{Conclude  d.) 
By  J.  S.  Dow. 


The  result  of  his  efforts  to  utilize  vis- 
ual acuity  as  a  basis  of  photometric  bal- 
ance the  author  must  confess  to  have 
been  discouraging.  It  appeared  that  there 
were  two  distinct  criteria  affecting  one's 
judgment  of  "  balance."  It  was  found 
that  there  was  a  distinct  difference  in 
sharpness  in  the  case  of  different  colors. 
But  this  sharpness  seemed  to  be  a  purely 
optical  effect  connected  with  the  accom- 
modation of  the  eye  and  apparently  unaf- 
fected by  the  illumination  within  wide 
limits.  It  was,  in  fact,  possible  to  secure 
greater  sharpness  of  the  pattern  with 
light  of  a  certain  color,  in  spite  of  an  ob- 
viously lower  order  of  illumination. 

On  the  other  hand,  another  possible 
criterion  of  balance  was  the  contrast  be- 
tween the  pattern  and  its  background, 
i.  e.,  the  extent  to  which  the  pattern 
"  stood  out " ;  if  this  be  the  condition  by 
which  judgments  are  based  the  instru- 
ment would  be  used  as  what  might  be 
termed  a  "  relief  photometer."  In  this 
case  it  was  found  that,  when  linear  de- 
tail was  used,  the  method  led  to  results 
practically  equivalent  to  those  obtained 
by  the  "  equality  of  brightness  "  method. 
When  patterns  consisting  of  alternate 
light  and  dark  patches  were  used,  how- 
ever, the  matter  seems  to  become  more 
complicated,  possibly  because  the  eye  no 
longer  judges  the  brightness  of  the  mass 
as  a  whole,  but  selects  the  individual 
bright    patches.       For    instance,     to    the 


writer  it  appeared  that,  when  the  chess- 
board pattern  (Fig.  2a)  was  super- 
imposed over  two  patches  of,  say,  red  and 
green  of  equal  apparent  brightness,  the 
small  red  squares  invariably  appeared 
brighter  than  the  small  green  ones, 
though  somewhat  less  sharp.  This  is 
what  would  be  naturally  expected  when 
it  is  recalled  that  the  effect  of  using 
smaller  illuminated  surfaces  is  usually  to 
favor  the  red  end  of  the  spectrum  owing 
to  the  lack  of  sensibility  of  the  central 
portion  of  the  retina  to  the  region  from 
green  onwards. 

In  any  case  it  would  seem  that  the  ef- 
fect of  superimposing  detail  of  this  kind 
over  the  illuminated  surface  is  to  intro- 
duce complications,  and  the  writer's  ex- 
perience is  that  it  tends  to  cause  bewild- 
erment rather  than  to  assist  judgment  in 
attempting  to  balance  the  photometer;  he 
personally  would  prefer  to  judge  by 
"  equality  of  brightness  "  pure  and  simple 
as  far  as  convenience  is  concerned. 

A  number  of  experiments  were  also 
carried  out  with  graduated  patterns  of 
the  type  shown  in  Figs.  2b  and  2d  with 
the  object  of  comparing  the  visual  acuity 
obtainable  with  light  of  different  colors. 
As  a  result  it  seemed  that  even  for  more 
or  less  pure  green  or  red  light  there  was 
not  a  very  marked  difference  in  visual 
acuity  to  be  observed  in  the  case  of  near 
vision.  It  appeared,  however,  that  there 
was   a   distinctly   better   result   obtainable 


3i6 


THE  ILLUMINATING   ENGINEER 


FIG.   3-- 


by  using  the  green  end 
of  the  spectrum,  as  is 
illustrated  by  Fig.  3.* 

The  ordinates  in  Fig. 
3  correspond  with  the 
scale  of  acuteness  in 
Fig.  2b. 

It  is  interesting  to 
observe  that  the  really 
sharp  bend  in  the  curve 
occurs  about  0.5  can- 
dle-meters. When  al- 
lowance is  made  for 
the  use  of  an  artificial 
pupil-orifice  (which,  of 
course,  diminishes  the 
apparent  illumination) 
this  result  agrees  very 
well,  under  the  circum- 
stances, with  the  value  of  0.2  candle- 
meters,  which  other  experiments  of  the 
writer  have  suggested  to  be  about  the 
order  of  illumination  at  which  "  cone- 
vision  "  is  believed  to  be  replaced  by 
"  rod-vision  "  when  the  field  of  view  sub- 
tends a  relatively  small  angle  at  the  eye. 

These  experiments  have  been  repeated 
under  many  different  sets  of  conditions, 
and  there  seems  no  doubt  that,  in  the  case 
of  the  author,  the  red  end  of  the  spectrum 
is  not  so  good  as  the  blue,  and  as  far  as 
the  sharpness  of  fine  detail  is  concerned, 
in  the  case  of  near  vision.  This  result  is 
therefore  qualitatively  in  agreement  with 
that  reported  by  Professor  Ashe  {loc 
cit.).  It  is  also  in  agreement  with  that 
of  MM.  Laporte  and  Broca  to  the  extent 
that  such  difference  in  visual  acuity,  as 
seems  to  exist,  even  for  red  and  green 
light,  is  not  very  marked,  and  it  seems 
reasonable  to  suppose  that  for  most  ordi- 
nary illuminants  the  difference  is,  as 
these  authorities  find,  still  less  apprecia- 
ble. 

On  the  other  hand,  it  is  interesting  to 
recall  that  other  observers  seem  to  have 


*  The  question  maj'  be  raised  as  to  the  validity 
of  the  figures  for  intensity  of  illumination,  based 
as  they  are  on  the  comparison  of  heterochromatic 
sources.  It  should  be  mentioned  that  by  an 
illumination  of  "1  lux"  is  meant  that  the  col- 
ored surface  studied  anpears  to  the  eye  as  bright 
as  a  similar  surface  i'luminated  bv  white  light 
with  this  intensity.  The  actual  determinatioa  of 
the  brightness  of  the  colored  sovrces,  which  must 
present  diflBculties.  is  uncalled  for.  The  inten- 
sity of  the  brightness  of  the  surface  illuminated 
by  the  colored  light  was  obtained  by  actual  com- 
parison with  white  light;  the  figures  given  are, 
however,  naturally  approximate. 
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come  to  an  opposite  conclusion.  Thus  L. 
Weber  (E.  f.  Z.,  1884,  p.  166)  attempt- 
ed to  assist  the  judgment  of  the  relative 
brightness  of  two  different  colors  by  su- 
perimposing over  the  illuminated  sur- 
faces a  series  of  concentric  circles  of 
various  thicknesses  somewhat  similar  to 
those  shown  in  Fig.  2b.  He  seems  to 
have  found  that,  if  such  a  pattern  were 
superimposed  over  two  surfaces  of  ap- 
parently the  same  brightness,  the  circles 
on  the  red  ground  appeared  more  dis- 
tinct than  those  on  the  green  ground.  He 
therefore  concluded  that  the  most  re- 
frangible rays  from  green  onward  con- 
tributed but  little  to  the  detail-revealing 
power  of  illuminants,  though  adding  con- 
siderably to  their  power  of  creating 
brightness,  and  he  also  cited  the  well- 
known  previous  work  of  Mace  de  Le- 
pinay  in  support  of  this  view.  Yet  it  is 
curious  to  observe  that  the  authors  of  the 
recently  issued  report  to  the  Conseil 
d'Hygiene  de  la  Seine  {Rev.  des  Eclair- 
ages,  March  15th)  assert  the  exact  con- 
trary. 

A  possible  explanation  of  this  discrep- 
ancy that  occurs  to  the  author  is  that,  in 
utilizing  the  series  of  concentric  circles, 
Weber  introduced  the  retinal  effect  previ- 
ously referred  to  as  characteristic  of  the 
"  chess-board "  variety  of  detail.  The 
writer  himself,  when  utilizing  the  con- 
centric circles  in  Fig.  2b,  certainly  re- 
ceived the  impression  that  the  black  cir- 
cles on  the  red  ground  "  stood  out "  more ; 
in  other  words,   the  red  circles  appeared 
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FIG.    4. — WANT    OF    ACHROMATISM    OF    EYE. 

brighter  than  the  corresponding  green 
ones.  Nevertheless  the  green  circles 
seemed  to  him  the  sharper. 

Hitherto  the  remarks  on  visual  acuity 
have  referred  mainly  to  close  vision,  and 
are  therefore  applicable  to  the  conditions 
characteristic  of  reading  and  writing.  In 
spite  of  the  use  of  an  artificial  pupil-aper- 
ture it  was  found  that  care  was  needed  to 
avoid  the  consequence  of  obtaining  occa- 
sional abnormally  acute  readings  owing 
to  the  eye  making  a  special  effort,  ap- 
parently due  to  an  unusually  severe  effort 
of  accommodation.  Shortsighted  people 
presumably  fail  to  read  a  book  at  a  cer- 
tain distance,  because  they  are  unable  to 
focus  the  letters  sharply,  and  details 
therefore  appear  blurred.  In  the  same 
way  it  may  be  suggested  that  the  normal 
eye  does  not,  as  a  rule,  attain  quite  the 
sharpest  image  possible ;  when  called 
upon  for  a  sudden  effort,  however,  it 
may  accommodate  more  than  usual  and 
thus  secure  rather  sharper  images  and 
slightly  improved  visual  acuity.  On  this 
supposition  the  sharpness  of  the  image  is 
largely  a  matter  of  accommodation. 

There  would  seem  to  be  a  reason  why 
a  sharper  image  should  be  obtained  by 
green  light,  in  the  case   of  near  vision. 


This  rests  upon  the  want  of  achromatism 
of  the  eye,  a  matter  to  which  the  writer 
has  drawn  attention  elsewhere  (Illumi- 
nating Engineer,  New  York,  March, 
1907).  The  result  of  this  want  of  achro- 
matism is  shown  in  Fig.  4,  which  is  taken 
from  Tscherning's  physiological  optics. 

Let  A  be  a  luminous  point  which  sends 
the  cone  of  light  A,  B,  C,  into  the  eye. 
After  refraction  the  violet  rays  are  sep- 
arated out  and  brought  into  focus  at  V, 
while  the  red  rays  are  brought  to  a  focus 
on  the  other  side  of  the  normal  position 
of  the  retina.  Since  sunlight  and  most 
artificial  illuminants  contain  chiefly  yel- 
low light  the  retina  of  the  eye  commonly 
adjusts  itself  to  yellow  light  and  assumes 
a  position  midway  between  these  points. 

When  the  eye  is  brought  very  close  to 
a  small  luminous  white  object  it  becomes 
easier  to  accommodate  for  violet  than  for 
red  light,  and  we  usually  see  the  white 
object  surrounded  by  a  red  fringe.  But 
when  the  eye  is  removed  to  a  distance  of, 
say,  ten  feet  from  the  object  the  state  of 
things  is  reversed.  It  is  difficult,  how- 
ever, to  see  the  violet-blue  fringe  pro- 
duced in  this  way  because  of  its  low 
luminosity. 

This  effect  is  very  clearly  shown  by 
several  well  known  experiments,  some  of 
which  have  been  described  by  Shelford 
Bidwell  ("  Curiosities  of  Light  and  Vi- 
sion"). Note,  for  instance,  what  happens 
when  we  observe  a  naked  glow-lamp  fila- 
ment through  cobalt  glass — a  glass 
which  allows  both  blue  and  red  rays  to 
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pass,  but  obstructs  the  intermediate  por- 
tion of  the  spectrum.  When  the  eye  is 
only  a  few  inches  away  we  see  a  pur- 
plish filament  with  a  distinct  red  fringe. 

But  when  the  filament  is  observed  from 
a  distance  of  a  few  feet  we  see  a  reddish 
filament  surrounded  by  a  distinct  ribbon 
of  blue  light.  As  the  distance  of  the  ob- 
server is  still  further  increased  this  blue 
ribbon  ultimately  becomes  a  shapeless 
blue  haze,  but  the  filament  appears  red. 
In  the  case  of  the  author  this  happens  at 
a  distance  of  about  twenty  to  thirty  feet, 
but  these  results,  are,  of  course,  modified 
by  any  optical  peculiarities  that  may  be 
present  in  the  observer's  eye. 

Now  this  property  of  the  eye  may  be 
expected  to  have  an  important  influence 
on  its  power  of  observing  details.  The 
author  has  also  made  a  series  of  tests  at 
the  Birkbeck  Institute  with  the  large 
chart  from  which  the  striped  diagram 
used  to  obtain  the  results  shown  in  Fig. 
3  was  reproduced.  This  chart  was  ar- 
ranged as  shown  in  Fig.  5. 

In  Fig.  6  are  shown  the  points  at 
which  the  stripes  became  indistinguish- 
able as  the  distance  from  the  eye  was  in- 
creased. It  may  be  mentioned  that  the 
illumination  due  to  the  red  and  green 
lights  was  equalized  anew  before  each 
reading.  There  seems  to  be  a  very  dis- 
tinct difference  in  the  acuity  between  the 


two  colors,  almost  as  great  as  exists  be- 
tween the  author's  left  eye,  which  is  nor- 
mal, and  his  right,  which  is  distinctly 
shortsighted. 

It  would  seem  that  most  people  find 
themselves  distinctly  shortsighted  for 
light  from  the  blue  and  violet  end  of  the 
spectrum,  and  in  the  case  of  distant 
vision.  For  instance,  in  a  demonstration 
at  a  meeting  of  the  Physical  Society  of 
London  in  1908-,  a  black-and-white  pat- 
tern was  illuminated  by  two  patches  of 
red  and  blue-violet  light,  produced  by 
placing  some  specially  designed  gelatines 
in  the  beam  of  a  lantern.  The  brightness 
of  the  red  was  intentionally  reduced  to 
but  a  fraction  of  that  of  the  blue-violet 
patch.  Nevertheless  those  at  the  back  of 
the  room  agreed  that  the  detail  illuminat- 
ed by  the  former  was  incontestibly  the 
sharper  and  the  easier  to  distinguish. 

Very  striking  results  may  be  obtained 
by  the  use  of  the  mercury  vapor  lamp, 
which  is  particularly  serviceable  for  ob- 
taining pure  violet  light. 

It  should,  however,  be  stated  that  the 
writer  has  met  with  a  few  people  who 
confessed  themselves  unable  to  see  any 
difference  at  all,  and  it  may  therefore  be 
urged  that  any  really  authoritative  study 
of  this  subject  must  contain  investiga- 
tions on  a  large  number  of  eyes  in  order 
that    conclusive    results    may    be    estab- 
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lished ;  it  is  hoped,  therefore,  that  the  ex- 
periments described  in  this  article  may 
lead  others  to  examine  the  matter  more 
fully. 

To  sum  up,  therefore,  it  would  seem 
that  the  blue-green  end  of  the  spectrum 
is  somewhat  advantageous  for  very  close 
work,  but  not  so  good  as  red  light  for  the 
illumination  of  objects  or  patterns  to  be 
distinguished  at  a  distance. 

Possibly,  indeed,  it  might  be  found  ad- 
vantageous to  illuminate  distant  objects — 
clocks  and  so  forth — with  red  light,  which 
would  also  serve  the  purpose  of  dis- 
tinguishing them  from  surrounding  ob- 
jects and  tend  to  attract  attention. 

It  is  obvious,  however,  that,  if  an  eye 
is  permanently  shortsighted  for  light  of 
a  particular  kind  and  is  unable  to  bring 


it  to  a  focus  under  certain  conditions,  no 
amount  of  such  light,  however  great, 
could  enable  it  to  see  detail  so  illuminated 
satisfactorily. 

It  may  be  suggested  that  the  considera- 
tions urged  in  what  has  gone  before 
would  lead  us  to  avoid  utilizing  tests  of 
visual  acuity  for  the  purpose  served  by 
those  of  a  photometrical  nature.  When 
we  consider  that  it  is  apparently  possible 
for  detail  upon  a  surface  illuminated 
weakly  by  light  of  a  certain  kind  to  ap- 
pear more  distinct  than  if  illuminated 
with  far  greater  intensity  by  light  of 
some  other  variety,  we  must  admit  that 
visual  acuity  is  an  unsatisfactory  method 
of  testing  the  illuminating  power  of 
sources. 

(the  end.) 


Some  Discussion  of  a  Valuable  Paper 


J.    S.    CODMAN. 


One  of  the  most  valuable  papers  which 
was  presented  at  the  last  convention  of 
the  Illuminating  Engineering  Society  was 
one  entitled,  "  Some  Experiments  on  Re- 
flection from  Ceiling,  Walls  and  Floor," 
by  Messrs.  Lansingh  and  Rolph.  This 
can  be  found  in  the  transactions  of  the 
Illuminating  Engineering  Society,  Vol. 
III.,  No.  7,  page  584.  It  has  seemed  to  the 
writer  that  the  real  value  of  this  paper 
would  be  better  brought  out  if  the  tables 
on  pages  601  and  602,  giving  the  final 
results,  were  rearranged,  and  if  also  cer- 
tain deduced  figures  were  added.  The 
writer  has  done  this  for  the  tables  on 
page  602  for  his  own  convenience,  and 
has  thought  that  others  also  might  be  in- 
terested. The  revised  table  is  given  be- 
low. 

Full  details  of  the  tests  made  by  Messrs. 
Langsingh  and  Rolph  can,  of  course,  be 
found  in  the  paper.  Most  of  the  essential 
data  explanatory  of  the  figures  is,  how- 
ever, given  in  the  table  below,  but  to  this 
should  be  added  the  following,  which  is 
quoted  from  the  paper: 

"  The  room  selected  was  24  ft.  3  in.  long, 
II  ft.  6  in.  wide  and  10  ft.  i  in.  high.  It 
was  not  quite  rectangular  in  shape,  one  end 
sloping  so  that  the  maximum  length  was  25 
ft.  9  in.  and  the- minimum  was  22  ft.  The 
walls    were    lined    with    dark    green    burlap. 


The  floor  was  nearly  covered  by  dark  green 
rugs  and  the  uncovered  part  was  stained  a 
dark  cherry  red.  Three  doors  in  the  wall 
were  stained  a  dark  cherry  red.  There  were 
no  windows  in  the  room.  For  the  experi- 
ments with  light  ceiling,  walls  or  floor,  use 
was  made  of  a  lining  of  light  cream  colored 
wrapping  paper.  The  lighting  units  em- 
ployed were  40  watt,  115  volt  tungsten  lamps, 
and  the  reflectors  were  of  the  prismatic 
equal  prism  type.  The  reflectors  were  built 
to  give  what  is  termed  the  bowl  distribution, 
and  were  of  a  new  design  recently  intro- 
duced. The  light  units  in  each  case  were 
placed  close  to  the  ceiling,  the  socket  being 
approximately  flush." 

In  addition  it  should  be  stated  that  the 
three  lamps  were  placed  on  the  long  axis 
of  the  room.  They  were  not,  however, 
placed  evenly,  for  some  unexplained  rea- 
son. The  finish  of  the  ceiling  when 
"  dark  "  is  not  stated  in  the  paper. 

The  accompanying  table  dififers  from 
the  original  one  in  the  following  particu- 
lars :  In  the  first  place  it  is  rearranged 
in  order  to  show  the  progressive  increase 
in  illumination,  as  the  different  surfaces 
are  made  light,  and  also  to  make  more 
easy  the  comparison  of  the  installations 
with  and  without  reflectors.  In  addition 
has  been  added  a  column  showing  the  per 
cent,  increase  due  to  the  use  of  reflectors, 
and  two  columns  showing  the  lumens  ef- 
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fective  in  per  cent,  of  the  lumens  gen- 
erated by  the  lamps,  while  the  last  two 
columns  are  given  in  "  lumens  per  watt " 
instead  of  in  "  watts  per  lumen."  The  col- 
umns in  the  original  table  showing  the 
"  effective  angle  "  have  been  dropped,  as 
in  the  opinion  of  the  writer  this  term  is 
misleading,  and  consequently  undesirable. 

The  first  thing  to  note  in  regard  to  the 
above  table  is  the  close  agreement  be- 
tween the  calculated  illumination,  which 
is  the  theoretical  illumination  with  all 
surfaces  absolutely  non-reflecting,  and  the 
"  all  dark  "  measured  illumination,  espe- 
cially when  reflectors  were  used.  This 
demonstrates  the  low  reflecting  power  of 
the  green  walls  and  dark  ceiling. 

We  should  next  note  the  steadily  in- 
creasing illumination  as  surfaces  were  one 
after  the  other  given  a  light  color.  Mak- 
ing the  floor  of  light  color  had  little  ef- 
fect, but  light  walls  or  light  ceiling  had 
a  very  marked  effect.  With  bare  lamps, 
a  light  ceiling  had  decidedly  more  effect 
than  light  walls,  due  to  the  lamps  being 


close  to  the  ceiling.  With  reflectors, 
however,  the  difference  was  not  nearly  so 
great. 

The  absolute  amount  of  increase  of  il^ 
lumination  due  to  the  light  surfaces  is  also 
of  interest.  It  will  be  seen  that  with  "  all 
light  surfaces,"  as  compared  with  "  all 
dark  surfaces,"  the  illumination  was  with 
bare  lamps,  4.1  times  as  great,  and  with 
reflectors  2.5  times  as  great. 

The  increase  of  illumination  due  to  the 
use  of  reflectors  runs  from  16  per  cent, 
with  "  all  light  surfaces,"  to  90  per  cent, 
with  "  all  dark  surfaces."  Probably  25 
to  30  per  cent,  represents  an  average  fig- 
ure. 

Finally,  a  very  interesting  set  of  figures 
are  those  for  the  lumens  effective  in  per 
cent,  of  the  lumens  generated,  varying 
from  14  per  cent,  with  bare  lamps  and 
dark  surfaces  to  67  per  cent,  with  reflec- 
tors and  light  surfaces.  We  see  by  these 
last  figures  how  easily  light  can  be  wasted 
when  installations  are  not  made  with  due 
regard  to  the  principles  of  illuminating 
engineering. 


♦Room  24'  3"  long,   11'  6"  wide,  10'  1"  high ;  3    40-watt    Tungsten    lamps    close    to    ceiling. 

Lumens   generated,    933 ;    test   plane    2^   feet  above  floor. 

Lumens  effective 
Per  cent.  in  per  cent.         Lumens 

Mean  increase       Lumens          of  lumens          effective 

foot  candles.  due  to        effective.         generated.        per  watt. 

Bare         Re-  reflect-  Bare   Reflect-  Bare  Reflect-  Bare  Reflect- 

iamps.  flectors.  ors.     lamps,      ors.     lamps,    ors.     lamps,     ors. 

Calculated   illumination 0.41        0.89  117        113        245        12        26        0.94        2.04 

Measured  all  dark  surfaces 0.48        0.91  90        132        250        14        27        1.10        2.08 

Light   floor 0.50        0.90  80        137        248        15        27        1.15        2.06 

Light    walls .* 0.85        1.15  35        234        316        25        34        1.95        2.64 

Light     ceiling 0.94        1.17  24        258        322        28        35        2.15         2.68 

Light  floor  and  walls 0.92        1.23  34        253        338        27        36        2.11         2.82 

Light  floor  and  ceiling 0.99        1.20  21         272        330        29        35        2.26        2.76 

Light  walls  and  ceiling 1.57        1.74  10        432        479        46        51        3.60         4.00 

All  light  surfaces 1.96        2.27  16        540        625         58        67        4.50        5.20 

*  Data  obtained  from  paper  by  Lanslngh  &   Ralph.    Transactions  of  Illuminathig  Engineering 
Society,  Vol.  III. 
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Editorial 
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The  National    Electrical    Contrac- 
tors' Association  Convention 

The  annual  convention  of  the  National 
Electrical  Contractors'  Association  was 
held  in  Toledo  on  July  21st,  22d  and 
23d.  Both  open  and  closed  sessions  were 
held  the  first  two  days,  and  the  last  day 
was  given  over  to  an  outing  on  the  lake, 
which  was  preceded  by  a  banquet  held 
Thursday  evening. 

Even  the  Senate  of  this  free  republic 
finds  it  necessary  to  conduct  part  of  its 
deliberations  behind  closed  doors,  and  it 
is  certainly  not  to  be  counted  against 
commercial  organizations  that  they  find  a 
similar  practice  necessary.  Publicity  is  a 
good  thing  for  those  things  which  ought 
to  be  made  public ;  but  neither  society  nor 
government  could  exist  if  every  one  made 
public  all  he  knew. 

The  purpose  of  the  Electrical  Contrac- 
tors' Association,  like  that  of  its  brother 
societies,  is  to  promote  the  welfare  of  all 
its  members  in  particular  and  electrical 
contractors  in  general.  Its  main  purpose 
unequivocally  tends  toward  industrial  and 
social  betterment  in  its  particular  line  of 
industries,  and  the  character  of  its  mem- 
bers is  a  guarantee  that  the  ways  and 
means  which  it  may  follow  in  the  accom- 
plishment of  this  purpose  are  safe,  sane 
and  just. 

The  cornerstone  of  this  organization, 
as  of  others  of  its  class,  is  the  principle 
"  Live  and  let  live."  That  the  practical 
results  are  beneficent  is  plainly  shown 
by  the  fact  that  those  branches  of  indus- 
try which  have  the  most  active  and  ex- 
tensive associations  are  not  only  most 
prosperous,  but  exhibit  the  greatest  degree 
of    legitimate    co-operation    and    mutual 


good  fellowship.  The  more  intricate  and 
scientific  an  industry  becomes  the  greater 
is  the  opportunity  for  unintentional  slov- 
enly work  and  premeditated  fraud.  Con- 
scientiousness is  a  virtue  with  the 
preacher  or  the  teacher,  but  with  the 
practical  scientist  or  engineer  it  is  abso- 
lutely vital.  The  false  precept  may  or 
may  not  influence  you  for  evil ;  but  the 
unsoldered  joint  hidden  with  tape  may 
burn  your  house  over  your  head.  Against 
the  hidden  possibilities  of  conscienceless 
engineering  only  the  power  of  public 
opinion  and  condemnation  can  prevail ; 
and  it  is  the  strengthening  of  just  this 
sentiment  that  is  one  of  the  chief  values 
of  such  associations  as  that  of  the  Electri- 
cal Contractors.  It  is  not  to  be  expected 
that  any  organization  can  suppress  all  of 
the  evils  which  spring  up  in  its  particu- 
lar branch  of  industry.  So  long  as  there 
are  victorious  armies  there  will  be  camp 
followers  ready  to  rob  the  dead  and  dy- 
ing; and  so  long  as  one  corporation  or 
individual  forges  ahead  of  its  competitors 
there  will  be  found  those  ready  to  lie  in 
ambush  and  snipe  off  such  stragglers  as 
they  may  catch  unawares.  Eternal  vig- 
ilance is  the  price  of  even  a  reasonable 
degree  of  freedom. 

To  come  back  to  the  more  scientific 
discussion  of  the  subject:  The  convention, 
from  the  observer's  point  of  view,  made 
the  distinct  impression  of  enthusiastic  and 
serious  work  on  the  part  of  all  the  mem- 
bers present.  Had  not  some  old  philoso- 
pher got  it  noised  abroad  that  "  compari- 
sons are  odious,"  we  might  draw  some 
parallels  between  this  convention  and 
others  that  have  taken  place  during  the 
season.    As  it  is,  we  must  be  content  with 


322 


THE   ILLUMINATING   ENGINEER 


the  simple  positive  statement  that  in  the 
hearty  and  earnest  support  manifested  by 
every  attending  member,  the  high  grade 
of  good  fellowship,  w^hich  never  degen- 
erated into  mere  boisterousness,  and  the 
serious  efforts  made  to  handle  the  many 
difficult  problems  confronting  the  busi- 
ness represented  it  might  well  furnish  a 
model  to  any  similar  organization. 

We  have  frequently  pointed  out  the  re- 
markable opportunities  which  the  rise  of 
illuminating  engineering  has  thrown  in 
the  path  of  the  electrical  contractor;  that 
the  contractors  are  arising  to  the  occasion 
is  shown  by  the  fact  that  both' last  year 
and  this  year  they  have  had  papers  or 
addresses  on  the  subject  presented  at  their 
conventions.  This  year  the  editor  of  The 
Illuminating  Engineer  was  invited  to 
address  them  on  the  subject.  Just  what 
was  said  in  this  address 

"  My  moclest  pen 
Would  liefer  not  repeat." 

That  they  were  awake  to  the  impor- 
tance of  the  subject,  however,  was  mani- 
fest by  the  close  attention  given  to  the 
remarks  that  were  made. 

With  the  sincerity  of  honest  convic- 
tion, we  say :  "  More  power  to  the  Na- 
tional Electrical  Contractors'  Associa- 
tion." 

The  Study  of  Color  as  a  Branch  of 
Illuminating  Engineering 

The  importance  of  an  intimate  knowl- 
edge of  both  the  physical  and  sesthetic 
theories  of  color  on  the  part  of  illu- 
minating engineers  is  becoming  increas- 
ingly apparent.  This  is  due  to  the  rapid 
development  in  two  distinct  lines  of  sci- 
ence— namely,  the  chemistry  of  dyes  and 
pigments  and  the  production  of  light 
from  varying  substances  and  under  con- 
ditions producing  light  rays  of  widely  dif- 
ferent color  composition. 

We  still  speak  of  "  royal  purple,"  since 
this  color  was  in  ancient  times  obtained 
from  dyes  that  were  so  rare  and  expen- 
sive that  none  but  royalty  and  the  enor- 
mously wealthy  could  afford  their  use. 
Curiously  enough,  the  first  dye  produced 
by  synthetic  chemistry,  and  which  was  the 
forerunner  of  the  almost  infinite  variety 
of  the  so-called  aniline  dyes  which  have 
completely  revolutionized  the  art  of  dye- 


ing, was  a  color  very  nearly  akin  to  the 
royal  purple,  known  as  Hoffman's  violet. 
Not  only  has  the  royal  purple  been  pro- 
duced at  a  mere  trifle  of  cost,  but  also  a 
range  of  colors  and  hues,  both  in  fabrics 
and  on-  solids,  that  for  purity  and  bril- 
liancy, of  tone  and  delicacy  of  tint  rival 
the  solar  spectrum  and  the  colors  of  the 
polariscope. 

Any  present  day  theatrical  spectacle  is 
a  practical  exhibition  of  the  marvels  of 
color  chemistry.  Even  the  colored  lights 
which  are  projected  with  such  super- 
latively beautiful  effects  are  produced  by 
gelatin  screens  colored  with  these  same 
anilines.  Let  any  one  who  wishes  to  see 
the  triumphs  of  modern  color  chemistry 
witness  a  performance  at  the  New  York 
Hippodrome. 

Aniline  colors,  however,  often  possess 
qualities  which  are  by  no  means  expressed 
in  their  effect  of  natural  light.  They  are 
highly  "  selective  "  in  their  reflective  pow- 
ers, a  property  to  which  their  surpassing 
purity  of  tone  is  doubtless  due.  The 
phenomena  of  color  are  commonly  ex- 
plained by  analogy  to  the  much  grosser 
physical  phenomena  of  sound;  and  just  as 
sound  is  never  made  up  of  a  single  tone, 
but  is  always  a  blending  of  a  number  of 
tones  of  dift'erent  pitch,  so  color  as  ordi- 
narily observed  is  a  combination  of  vari- 
ous color  tones.  As  the  ear  is  unable  to 
resolve  a  sound  into  its  component  tones 
from  the  mere  effect  of  hearing,  so  the 
eye  is  incompetent  to  resolve  a  color  into 
its  constituent  elements  by  ordinary  vision. 
Thus  two  pieces  of  cloth  which  in  day- 
light may  appear  of  exactly  the  same 
color — for  instance,  red — to  the  unaided 
eye,  may  in  fact  have  reflected  a  light  of 
quite  different  absolute  color  composition. 
This  difference  in  quality  will  become  ap- 
parent when  the  two  objects  are  viewed 
under  a  light  having  a  different  color 
composition  from  daylight.  For  example, 
two  reds  which  were  in  daylight  of  ap- 
parently the  same  color  might  contain 
quite  different  admixtures  of  yellow  and 
blue.  If  these  were  viewed  under  a  light 
that  was  distinctly  yellow  it  would  bring 
out  the  full  value  of  the  yellow  admix- 
ture in  the  one  and  would  suppress  the 
blue  admixture  in  the  other,  with  the  re- 
sult of  producing  quite  different  total  ef- 
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fects.  It  may  therefore  readily  happen 
that  colors  which  are  accurately  matched 
by  daylight  will  be  found  wholly  out  of 
harmony  when  viewed  by  artificial  light. 
The  case  is  related  of  a  carpet  mill 
which  changed  its  dyer.  As  the  new  dyer 
did  not  have  the  exact  formulae  of  his 
predecessor  to  work  by,  he  was  obliged  to 
match  the  various  colors  by  his  own  meth- 
ods, which  was  not  a  difficult  task.  The 
various  patterns  which  were  being  put  out 
were  continued ;  but  it  was  not  long  before 
complaints  began  to  come  in,  accompanied 
with  rolls,  pieces,  and  made-up  carpets, 
with  the  statement  that  they  utterly  failed 
to  match  the  former  carpets  of  the  same 
pattern.  An  investigation  showed  that, 
while  the  match  was  perfect  by  daylight, 
under  artificial  light  it  was  a  total  failure. 

The  moral  of  this  plainly  is  that  those 
whose  business  is  handling  color  must 
study  at  least  one  phase  of  illuminating 
engineering,  and  that  illuminating  engi- 
neers must  carefully  study  the  subject  of 
color. 

Another  still  more  remarkable  instance 
is  reported  of  a  yarn  that  showed  a  pink 
color  under  the  light  of  the  mercury  vapor 
lamp.  This  of  course  was  due  to  fluor- 
escence, as  it  is  well  known  that  the  light 
of  the  mercury  vapor  lamp  contains  no 
red  rays;  fluorescence,  moreover,  being  a 
rather  common  property  of  the  anilines. 

The  experience  of  the  carpet  manufac- 
turer points  to  wide  possibilities  for  simi- 
lar experiences;  for  example,  the  wall 
decorations  of  a  room  might  be  made  to 
harmonize  with  the  tapestries  under  flame 
gas  light,  and  if  incandescent  gas  were 
later  substituted  might  show  a  very  de- 
cided color  discord. 

Those  who  have  held  the  opinion  that 
illuminating  engineering  is  only  "  an 
elaboration  of  the  obvious  "  will  do  well 
to  ponder  the  subject  of  color  among  the 
numerous  other  problems  with  which  the 
illuminating  engineer  has  to  deal. 

The  Third  Annual   Convention   of 

the  Illuminating  Engineering 

Society 

The  summer  has  been  wisely  chosen  by 
the  majority  of  national  organizations  as 
the  time  for  holding  their  annual  conven- 
tions.   This  is  a  part  of  the  general  tend- 


ency to  make  these  events  attractive  and 
recreational,  as  well  as  mentally  and  finan- 
cially profitable.  The  choice  of  time  and 
place  that  will  facilitate  carrying  out  this 
idea  is  also  a  noteworthy  and  praiseworthy 
custom.  In  the  illuminating  field  the  con- 
vention season  this  year,  as  for  the  two 
years  past,  began  with  the  National  Elec- 
tric Light  Association  Convention  in  June, 
and  will  close  with  the  Illuminating  Engi- 
neering Society  Convention  in  the  autumn. 
The  latter  society  has  established  a  pre- 
cedent of  selecting  a  time  and  place  for  its 
annual  gathering  which  places  it  as  an 
event  among  a  more  general  program  .of 
public  festivities.  The  first  convention 
was  held  in  Boston  during  its  "  Old  Home 
Week,"  and  the  second  one  during  a  week 
of  similar  festivities  in  Philadelphia,  cel- 
ebrating the  founding  of  the  city.  This 
year  the  Hudson-Fulton  Celebration, 
which  is  to  take  place  in  New  York  City, 
from  Saturday,  September  25th,  to  Satur- 
day, October  9,  inclusive,  furnishes  a 
specially  fitting  time  and  place  for  the 
convention,  in  accordance  with  the  cus- 
tom that  has  been  established. 

While  heretofore  the  convention  pro- 
gram has  occupied  two  days,  it  is  proposed 
this  year  to  extend  it  for  another  day,  and 
to  have  but  a  single  session  on  each  of  the 
three  days.  The  dates  are  Monday,  Tues- 
day and  Wednesday,  the  25th,  26th  and 
27th  of  September.  The  sessions  will  be 
held  in  the  main  auditorium  of  the  United 
Engineering  Societies  building  25  West 
Thirty-ninth  street. 

An  entertainment  program  is  being  ar- 
ranged, which  will  consist  of  social  events 
on  two  of  the  evenings,  with  special  sight- 
seeing facilities  for  the  lady  guests  during 
the  day.  While  the  program  of  papers  is 
not  yet  complete,  it  can  be  authoritatively 
stated  that  a  particularly  valuable  list  of 
papers  will  be  presented,  most  of  which 
will  contain  the  results  of  investigations 
not  hitherto  published. 

The  exhibition  feature,  which  was  in- 
troduced for  the  first  time  last  year  in  the 
small,  but  attractive,  educational  exhibit, 
will  be  greatly  extended  this  year.  The 
Exhibition  Committee  has  been  fortunate 
in  securing  the  use  of  the  premises  at  5 
West  Thirty-ninth  street,  about  midway 
between  Fifth  avenue  and  the  Engineer- 
ing Societies   Building.     These  premises 
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consist  of  a  private  residence,  which 
was  especially  fitted  up  and  occupied  for 
a  number  of  years  by  one  of  the  leading 
fixture  manufacturers  of  the  city  for  pub- 
lic showrooms,  and  is  therefore  admirably 
suited  for  the  present  purpose.  There  will 
be  an  educational  and  historical  exhibition 
under  the  direction  of  the  society  as  be- 
fore, and  in  addition  commercial  exhibits 
by  the  various  manufacturers  of  lighting 
appliances. 

The  magnitude  of  the  Hudson-Fulton 
celebration,  which  will  unquestionably  be 
the  most  elaborate  event  of  the  kind  ever 
produced  in  this  country,  will  naturally 
draw  visitors  from  every  section  of  the 
country  and  favorable  transportation  rates 
may  be  expected.  Fortunately,  the  dates 
chosen  for  the  convention  are  those  on 
which  special  and  somewhat  local  features 
of  the  general  celebration  will  take  place, 
so  that  there  will  be  the  minimum  of 
counterattractions  to  those  who  are  in- 
terested in  the  sessions  of  the  convention. 

The  General  Convention  Committee  is 
as  follows : 

E.  L.  Elliott,  Chairman. 

Walter  A.   Addicks. 

Henrv  L.   Doherty. 

Dr.  A.  H.  Elliott. 

Dudley  Farrand. 

Dr.  Alexander  C.  Humphreys. 

J.  H.  Jourdan. 

John  W.  Lieb,  Jr. 

William  Cullen  Morris. 

EX-OFFICIO  : 

W.  H.  Gartley,  President  of  the  Society. 
A.  J.  Marshall. 
C.  A.  Littlefield. 
J.  J.  Humphreys. 
Arthur    Williams,    Vice-President,     New 
York    Section. 
G.   C.   Keech,   Vice-President,    Chicago 

Section. 
J.     S.     Codman,    Vice-President,     New 

England   Section. 
Charles  O.  Bond,  Vice-President,  Phila- 
delphia Section. 
The  personnel  of  this  committee  is  not 
only   a   guarantee   of   the   success   of   the 
convention,  but  noteworthy  as  represent- 
ing the  comprehensive  and  widespread  in- 
terest which   is  being  manifested   in   the 
welfare  of  the  society. 

As  the  hotels  will  be  crowded  far  be- 


Managers, 
New  York  Section. 


yond  their  normal  capacities,  those  intend- 
ing to  come  should  make  their  reserva- 
tions at  the  earliest  possible  date.  Com- 
munications addressed  to  the  Hotel  Com- 
mittee, Illuminating  Engineering  Society, 
25  West  Thirty-ninth  Street,  will  receive 
prompt  and  careful  attention. 

The  International  Acetylene  Asso- 
ciation Convention 

This  convention  will  be  held  at  the  Hotel 
Knickerbocker,  New  York  City,  August  9, 
10  and  II.  It  is  an  impressive  evidence 
of  the  magnitude  of  the  lighting  industry 
that  a  single  branch  of  it  can  reach  the 
proportions  represented  by  the  acetylene 
industry  to-day  and  still  remain  so  com- 
paratively inconspicuous.  There  are  un- 
questionably millions  of  people  in  this 
country  to-day  who  do  not  know  the 
meaning  of  the  word  acetylene,  much  less 
vmderstand  its  production  and  uses.  Of 
those  to  whom  the  word  is  not  an  entire 
stranger  there  is  probably  a  majority  who 
think  of  it  only  as  applied  to  some  sort 
of  a  gas,  the  characteristic  of  which  is  to 
"  blow  up."  These  statements  are  by  no 
means  made  in  disparagement  of  the  in- 
dustry itself  nor  those  interested  in  its 
promotion ;  it  is  only  another  illustration 
of  the  enormous  extent  of  our  country  and 
its  industries,  and  the  time  and  effort 
necessary  to  familiarize  the  people  with 
a  new  scientific  discovery — even  one  of 
such  wide  application  and  usefulness  as 
acetylene. 

It  is  not  to  be  expected  that  all  of  the 
fantastic  and  revolutionary  effects  at  first 
predicted  from  the  discovery  of  a  cheap 
method  of  producing  acetylene  should  be 
realized.  Those  who  hailed  it  as  a  means 
by  which  the  householder  was  to  be  given 
a  weapon  wherewith  to  slay  the  octopus 
known  as  the  gas  or  electric  company  have 
found  that  they  were  only  dreaming.  Gas 
from  the  old  time  works  still  flows 
through  the  same  old  pipes,  as  well  as  the 
new  ones ;  and  the  electric  conduits  from 
the  central  station  continue  to  ramify  in 
every  direction  like  the  roots  from  the 
green  bay  tree ;  but  for  all  this  the  busi- 
ness of  producing  calcium  carbide  and  of 
providing  the  ways  and  means  for  its 
utilization  have  gone  on  apace.  The  mil- 
lions of  householders  beyond  the  reach  of 
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the  gas  company  and  the  central  station 
have  an  easily  available  means  of  secur- 
ing a  light  quite  equal  in  convenience, 
quality  and  cost,  all  things  being  consid- 
ered, to  their  neighbors  in  the  city  or 
town.  Its  use  in  lighting  harbors  and 
waterways  has  greatly  facilitated  travel, 
while  its  use  in  the  powerful  headlight  is 
a  factor  of  very  considerable  importance 
in  that  revolutionary  method  of  land 
travel,  the  automobile. 

Like  every  other  light-source,  acetylene 
has  its  peculiar  advantages  and  disadvan- 
tages; and  there  is  a  sufficiently  large 
field  in  which  its  advantages  are  conspicu- 
ously in  excess  of  those  of  any  other  light- 
source  to  give  it  a  prominent  position  in 
the  general  field.  Those  interested  in  its 
promotion  have  wisely  chosen  the  lines 
of  least  resistance,  and  have  made  its 
merit  known  where  it  would  be  most  ap- 
preciated.   The  American  people  above  all 


things  dislike  to  trouble  themselves.  The 
electric  light  at  a  much  higher  cost  has 
made  enormous  progress  over  other  il- 
luminants  on  the  simple  ground  of  being 
more  convenient.  For  this  reason  it  is 
idle  to  expect  any  appreciable  adoption  of 
individual  acetylene  plants  in  locations 
where  a  public  supply  of  electricity  or  gas 
is  available;  but  in  mere  point  of  numbers 
such  places  are  considerably  in  the  minor- 
ity; hence  the  wide  field  for  the  introduc- 
tion of  acetylene.  The  general  tendency 
in  every  direction  is  toward  cheapening 
the  production  of  light  and  this  will  doubt- 
less take  place  in  the  case  of  calcium  car- 
bide as  a  source. 

While  the  acetylene  light  offers  less  op- 
portunities for  illuminating  engineering 
in  the  restricted  sense  of  the  term,  it  un- 
questionably offers  an  excellent  field  for 
those  inclined  toward  the  practical  and 
commercial  side  of  light  production. 


Notes  and  Comments 


Syracuse,  N.  Y.,  Working  for  a  Carnival 
of  Light 

Will  Have  Special  Illumination  Dur- 
ing Its  Carnival  Week. 
A  week  of  carnival  is  one  of  the  events 
of  the  year  in  Syracuse.  This  year  the 
efforts  to  make  the  event  interesting  and 
enjoyable  include  an  increase  in  the  spec- 
tacular lighting  of  the  city.  Additional 
arches  will  be  put  up  over  portions  of  the 
principal  streets,  and  signs  and  other  fea- 
tures by  private  sources  will  be  increased. 
An  elaborate  display  of  pyrotechnics  will 
form  one  of  the  principal  features.  From 
this  it  is  only  a  step  to  a  complete  exhibi- 
tion of  what  can  be  accomplished  by  the 
numerous  light-sources  now  in  commer- 
cial use. 

Fargo,    N.  D.,    Has   Seen   a    Great   Light 
and  Wants  It 

Is    TO    Install    a    Tungsten    Cluster 
System   Similar  to  That  Used  in 

St.  Paul  and  Minneapolis. 
It  is  a  poor  town  that  does  not  have  its 
Waldorf  Hotel,  and  Fargo  is  not  a  poor 
town.  Its  Hotel  Waldorf,  furthermore, 
is  evidently  the  center  of  gravity  of  the 
city,  for  it  is  proposed  to  install  a  system 


of  modern  street  lighting  along  the  curbs 
about  its  site,  which  will  be  an  example 
to  the  rest  of  the  city.  Posts  similar  to 
those  used  in  St.  Paul  and  a  number  of 
other  cities  bearing  one  100  watt  and  four 
80  watt  tungsten  lamps  will  be  used  in  the 
new  installation.  The  Forum  makes  the 
very  safe  prophecy  that  "  there  is  not  the 
least  doubt  that  within  a  very  short  time 
the  majority  of  the  business  district  will 
be  illuminated  in  this  manner." 

All  Ways  to  be  "  White  Ways  "  in 
Washington 

Electrical  Engineer  Allen  and  Com- 
missioner   McFarland    Work    To- 
gether   FOR    A    Comprehensive 
System  of  Better  Street 
Lighting. 
Probably  in  no  city  of  the  United  States 
is  such  a  systematic,  careful  and  compre- 
hensive study  of  street  lighting  been  made 
as  in  the  national  capital  during  the  past 
year.     Valuable  data  on  the  subject,  giv- 
ing the  results  of  some  of  the  work,  have 
been  contributed  by  the  Electric  Engineer 
of    the    District,    Mr.    Walter    C.    Allen, 
through  the  Illuminating  Engineering  So- 
ciety and  through  our  pages.    Probably  in 
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no  other  city  of  its  size  in  the  world  does 
the  problem  of  the  obstruction  of  light  by 
trees  form  such  an  important  problem  in 
street  illumination.  Practically  the  entire 
city  of  Washington  is  one  vast  park,  and 
its  avenues  and  street  parkways  are  lined 
with  magnificent  trees.  Mr.  Allen  sug- 
gests two  general  methods  of  obviating 
the  difficulty:  First,  by  placing  the  lamp 
standards  in  the  middle  of  the  street  in 
the  wider  avenues  in  the  business  section ; 
and,  second,  by  rearranging  the  sidewalks 
and  replacing  the  lamps  in  the  residence 
districts.  A  detailed  report  with  recom- 
mendations for  a  thorough  revision  of  the 
present  street  lighting  system,  with  a  re- 
quest for  the  necessary  appropriation  for 
carrying  it  out,  will  be  made  by  the  Com- 
missioner to  the  next  Congress. 

New  York    City    to    Have    Another    "  Great 
White  Way  " 

Fifth  Avenue  Merchants  in  a  Com- 
pact TO  Make  the  Business  Sec- 
tion OF  THE  Avenue  the 
Whitest  Ever. 
Business  is  now  practically  in  complete 
possession  of  aristocratic  Fifth  avenue 
from  its  beginning  at  Washington  Square 
to  Forty-seventh  street.  While  the  instal- 
lation of  poles  supporting  two  arc  lamps 
with  opal  globes  was  considered  such  bril- 
liant illumination  as  was  befitting  a  show 
street  in  a  metropolis  when  it  was  in- 
stalled a  number  of  years  ago,  it  is  now 
gloomy  in  comparison  with  the  "  White 
Way  "  section  of  Broadway.  To  bring  it 
up  to  candle  power,  the  present  lamps  are 
soon  to  be  replaced  with  lamps  of  twice 
the  light-giving  power.  The  Fifth  Avenue 
Association,  which  has  been  instrumental 
in  the  widening  of  the  avenue,  is  now 
looking  after  the  lighting,  and  among 
other  things  is  endeavoring  to  have  all 
the  store  windows  kept  illuminated  in  the 
evening.  This  brings  out  the  fact,  which 
may  surprise  some  outsiders,  that  there 
should  be  any  darkened  windows  on  such 
a  thoroughfare  in  the  evening;  but  the 
shadows  of  exclusiveness  still  hover  over 
certain  parts  of  the  street,  and  there  are 
a  few  stores  which  still  pull  down  the 
shutters  when  they  shut  up  shop  at  six 
o'clock,  as  did  their  ancestors  a  hundred 
years  ago.  It  is  only  something  over  a  year 


ago  that  the  old-fashioned  horse  stage 
coach  was  the  only  public  conveyance  on 
the  avenue;  but  even  fashion  and  exclu- 
siveness have  had  to  give  way  to  the  march 
of  industrial  progress,  and  it  is  a  foregone 
conclusion  that  the  business  part  of  the 
avenue  will  became  as  brilliant  a  specta- 
cle, in  its  way,  as  Broadway. 

Jumping  Off  Place  Is  Where  the.  Street 
Lights  Stop 

Des  Moines  Doesn't  Like  the  Idea  of 

Being  Cut  in  Two  by  Lightless 

Streets  Along  the  River. 

The  situation  in  Des  Moines  is  not  only 

interesting  locally,  but  points  a  moral  to 

many  other  cities.     As   set   forth   in   the 

Tribune: 

East  Des  Moines  cannot  afford  to  allow 
this  lighting  project  to  drop.  It  is  not  the 
river  that  divides  the  city,  it  is  bad  pave- 
ments at  the  river,  and  darkness. 

The  only  reason  why  Fourth  street  has 
been  the  jumping  off  place  on  the  west  side 
is  because  the  light  has  stopped  there  and 
until  now  the  good  pavement. 

Lighting  Locust  street  from  end  to  end 
will  not  only  do  more  to  give  the  city  a  city 
look  than  any  other  possible  expenditure  of 
monej;,  but  it  will  do  more  to  make  both 
sides  of  the  river  part  of  one  city. 

With  the  building  of  the  city  hall  and  the 
Coliseum  and  the  postoffice  and  the  cleaning 
up  of  the  river  banks,  this  lighting  should 
go  in.  It  may  seem  a  little  extravagant  all 
at  once,  but  the  time  to  do  a  thing  is  when 
the  spirit  is  to  do  it. 

If  Des  Moines  gets  Locust  street  into  an 
avenue  of  light  this  year  and  the  other  pub- 
lic improvements  it  will  be  a  city  no  matter 
if  it  never  has  another  booster  organization 
of  any  sort. 

It  Beats  the  Dutch 

Taxpayers   of   Reading,   Pa.,   Want  to 

Be   Shown  a  Thing  or  Two  About 

Magnetite    and    Tungsten    Lamps 

Before  They  Contract  for  Their 

Use  in  Their  Streets. 
A  new  contract  for  street  lighting  is 
contemplated  by  the  city  of  Reading, 
which  involves  the  use  of  magnetite  arcs 
and  tungsten  lamps.  That  there  is  some 
difference  of  opinion  on  the  proposed 
change  appears  from  the  discussion  of  the 
matter  in  the  local  press. 

In  a  recent  issue  of  the  Telegram  Dr. 
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Brobst,  president  of  the  Taxpayers' 
League,  has  an  open  letter  in  which  he 
requests  that  the  lighting-  company  im- 
mediately put  up  a  number  of  the  new 
lamps  at  certain  locations,  so  that  the  citi- 
zens, as  well  as  the  council,  can  judge  of 
their  relative  merits.  He  apparently  be- 
lieves that  a  demonstration  of  this  sort 
will  show  the  superiority  of  these  new 
luminants,  for  the  use  of  which  he  is  con- 
tending. He  also  gives  a  long  list  of 
cities  and  towns  in  which  these  lamps 
have  already  been  successfully  used. 

Greatest  Illumination    Ever    Produced    to    Be 

Shown  During  the  Hudson-Fulton 

Celebration  in  New  York 

Illuminating      Engineering      Society 

Convention     Will     Be     Held 

During  This  Celebration. 

Even  the  illuminating  engineers  on 
Mars  will  have  an  opportunity  of  study- 
ing the  possibilities  of  modern  lighting 
during  the  coming  Hudson-Fulton  Cele- 
bration in  this  city,  which  will  be  held 
during  the  last  week  in  September  and 
the  first  week  in  October.  Some  of  the 
most  experienced  and  competent  illumi- 
nating engineers  in  the  hne  of  spectacular 
lighting  have  already  been  working  on  the 
scheme  for  some  months,  and  the  results 
will  far  surpass  anything  that  has  ever 
before  been  attempted  in  the  world. 

As  nearly  as  can  be  estimated  at  present 
there  will  be  between  1,000,000  and 
1,500,000  incandescent  electric  lamps ; 
700,000  carbon  arcs ;  300  flame  arcs ; 
one  battery  of  four  searchlights  of  100,000 
candle  power  each ;  one  battery  of  twelve 
searchlights  aggregating  1,700,000  candle 
power;  all  burning  for  six  hours  each 
night  during  the  celebration,  making  a 
total  of  over  26,000,000  candle  power  in 
addition  to  the  regular  lighting,  both  pub- 
lic and  private,  of  the  city.  Any  illuminat- 
ing engineer,  and  especially  if  he  be  a 
member  of  the  Society,  who  fails  to  come 
to  the  convention  and  witness  this  specta- 
cle of  modern  lighting  will  miss  an  oppor- 
tunitv  of  a  lifetime. 


Odds  and   Ends 

A  number  of  smaller  towns  in  South 
Dakota  are  putting  in  electric  lighting 
systems  operated  with  gas  engines.  The 
equipment  of  some  of  these  "  Central  Sta- 
tions "  runs  as  low  as  $2000,  and  the  most 
expensive  mentioned  costs  $4000.  It  takes 
the  West  to  get  on  to  improvements. 

Ithaca,  N.  Y.,  wants  the  Public  Service 
Commission  to  give  it  cheaper  gas.  While 
they  are  about  it,  they  also  ask  that  the 
electric  company  be  overhauled.  The 
present  price  of  gas  is  $1.60.  The  people 
want  the  price  reduced  to  $1. 

The  city  of  New  Bedford,  Mass.,  has 
a  new  building  for  the  Registry  of  Deeds. 
Bids  were  asked  for  fixtures  according  to 
certain  specifications.  The  result  showed 
a  range  of  price  from  $3786  to  $7706. 
Will  some  of  our  friends  in  the  fixture 
business  explain  this  discrepancy,  and  in- 
cidentally tell  us  where  the  highest  and 
lowest  bidders  in  this  contest  expected  to 
get  off  ? 

The  Commercial  Club  of  Topeka,  Kan- 
sas, proposes  to  begin  a  better  lighting 
system  for  the  city  with  the  dome  of  the 
capitol,  and  from  this  work  downward 
and  outward  into  the  streets.  Their  plan 
is  to  outline  this  dome  with  incandescents 
and  arc  lamps.  The  scheme  will  be  car- 
ried out  as  soon  as  formalities  can  be  com- 
plied with. 

The  Aldermanic  Lamp  Committee  of 
Buft'alo  has  reported  in  favor  of  putting 
up  twenty-five  more  electric  lamps,  and 
seven  extensions  of  the  gas  lamp  district, 
provided  the  funds  are  available.  At  this 
rate  Buffalo  will  be  a  well  lighted  city — 
some  time  next  century. 

Chicago  ought  to  have  a  very  warm 
feeling  toward  the  Commonwealth  Edison 
Company.  When  the  city  was  "  strapped  " 
last  January  and  could  not  meet  its  pay- 
rolls the  Edison  Company  "  advanced  " 
$100,000  on  account  of  its  tax.  It  has  re- 
cently handed  over  the  balance  of  its  tax, 
amounting  to  about  $400,000.  "  A  friend 
in  need  is  a  friend  indeed." 
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Correspondence 


From   Our  Special  Correspondent 

Electric  Illumination  Topics   in 

Great  Britain 

By  James  A.  Seager. 

The  British  voter  has  recently  been 
suffering  from  a  bad  attack  of  engineer- 
ing scare.  Not  content  with  acute  neu- 
rosis on  the  subject  of  airships  and 
Dreadnoughts,  he  has  been  filled  with 
pessimistic  prophecy  concerning  the  dis- 
astrous effects  which  the  metallic  filament 
lamp  will  have  upon  the  receipts  of  the 
electric  light  authority.  As  a  large  pro- 
portion of  English  electricity  supply  sys- 
tems are  municipally  owned,  this  has 
touched  him  deeply  as  an  intelligent  citi- 
zen. It  is  therefore  pleasing  to  note  the 
symptoms  of  returning  equilibrium  in  the 
presidential  address  delivered  at  the  an- 
nual convention  of  the  Incorporated  Mu- 
nicipal Electrical  Association  at  Manches- 
ter. The  speaker  was  Mr.  S.  L.  Pearce, 
the  well-known  City  Electrical  Engineer 
of  Manchester,  who  should  be  eminently 
qualified  to  judge,  inasmuch  as  his  supply 
system  depends  very  largely  on  lighting 
load. 

He  admits — as  indeed  is  apparent  to 
every  engineer  interested  in  illumination 
problems — that  there  are  few  undertak- 
ings which  during  the  past  year  have  not 
experienced  serious  reductions  in  output 
and  diminished  revenue  in  consequence  of 
the  adoption  of  the  new  lamps.  But  he 
inclines  to  the  view  that  the  worst  of  the 
check  has  been  experienced,  that  the  pros- 
pects of  the  electric  lighting  business  have 
been  altogether  improved  by  the  advent 
of  the  metallic  filament  lamp,  and  that 
nothing  should  be  done  to  arrest  an  in- 
crease in  new  connections  just  when  they 
are  most  urgently  required. 

In  addition  to  this  decision,  which,  com- 
ing as  it  does  from  one  of  our  foremost 


electricity  supply  engineers,  must  neces- 
sarily carry  an  immense  amount  of  con- 
viction, Mr.  Pearce  gave  two  other  im- 
portant contributions  to  the  subject  of 
practical  illuminating  engineering.  The 
first  is  that  there  will  be,  or  should  be,  a 
demand  for  a  metallic  filament  lamp  in 
which  some  of  the  efficiency  is  sacrificed 
to  stabihty.  It  is  worth  suggesting  that 
this  is  worthy  of  more  than  a  passing 
thought  by  lamp  makers.  The  public  is 
quite  sufficiently  satisfied  with  the  ad- 
vance made  by  the  intrinsic  merits  of  the 
new  over  the  old  type  of  lamp  to  render  a 
war  of  fractional  efficiencies  unnecessary. 
It  is  said  that  a  metallic  filament  lamp 
cannot  be  blackened,  but  its  character 
can,  if  it  dies  young.  The  second  point 
which  Mr.  Pearce  made  was  the  utmost 
importance  of  having  the  public  educated 
up  to  the  advantages  offered  by  the  high- 
efficiency  (or  metallic  filament)  lamps, 
particularly  those  householders  on  the  line 
of  route  of  existing  mains,  whose  incre- 
ment of  load  can  thus  be  obtained  at  a 
very  trifling  capital  expenditure.  This  is, 
of  course,  the  exact  point  at  which  the 
illuminating  engineer,  with  his  expert 
knowledge,  may  join  hands  with  his  col- 
league in  the  heavier  branches  of  elec- 
tricity supply  with  mutual  advantage. 

The  very  interesting  subject  of  the  "  in- 
ternational candle,"  by  the  adoption  of 
which  the  unit  of  candle  power  as  under- 
stood in  the  United  States,  Great  Britain 
and  France  will  be  coinordinated,  was  dis- 
cussed in  a  paper  recently  read  by  Mr.  C. 
C.  Paterson  before  the  Physical  Society 
of  London.  The  text  of  the  official  mem- 
orandum issued  with  the  sanction  of  the 
Bureau  of  Standards,  Washington;  the 
National  Physical  Laboratory,  London, 
and  the  Laboratoire  Centrale,  Paris,  will 
be  already  familiar  to  the  readers  of  The 
Illuminating    Engineer,    but    reference 
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may  be  permitted  to  the  clqse  agreement 
between  the  comparisons  of  the  units  of 
the  various  countries  as  made  by  the  di- 
rect comparisons  of  the  flame  standards 
and  by  the  evaluation  of  electric  sub- 
standards  in  the  different  testing  labora- 
tories interested.  This  points  to  the  very 
great  use  which  suitable  electric  lamps 
have  as  secondary  standards  for  the  meas- 
urement of  illumination,  inasmuch  as  they 
are  portable,  constant  and  convenient. 
The  fact  that  they  are  unaffected  by 
draughts,  moisture,  number  of  investi- 
gators in  the  photometric  room,  and  other 
accidental  causes  is,  as  Dr.  Fleming 
pointed  out  in  the  discussion  on  the  paper, 
a  very  valuable  feature  in  favor  of  their 
adoption.  This  argument  has  received  an 
almost  dramatic  illustration  in  the  fact 
that  carefully  seasoned  electric  lamps, 
after  having  been  carefully  tested  against 
the  American  standards,  were  sent  thou- 
sands of  miles  to  the  European  testing 
establishments  as  the  link  of  tmchange- 
able  value  enabling  the  standards,  situ- 
ated so  far  apart,  to  be  tested  one  against 
the  other. 

The  formation  of  the  Illuminating  En- 
gineering Society  in  Great  Britain  is, 
thanks  chiefly  to  the  unremitting  work  of 
Mr.  Leon  Gaster,  proceeding  in  a  satis- 
factory manner.  At  the  meeting  of  the 
society  on  May  2"/,  as  reported  in  the 
Ilhmiinating  Engineer  of  London,  the 
constitution  and  by-laws  were  approved, 
subject  to  such  legal  alterations  or  addi- 
tions as  might  be  found  expedient.  The 
existing  committee,  which  includes  Mr.  J. 
Darch,  Mr.  J.  S.  Dow,  Mr.  Justus  Eck. 
Mr.  H.  T.  Harrison,  Mr.  C.  Hastings, 
Mr.  J-  W.  Ife  and  Dr.  H.  Parsons,  were 
reappointed  and  given  power  to  add  to 
their  number,  while  Mr.  Leon  Gaster  was 
reappointed  honorable  secretary  to  the 
society.  The  offices  of  the  society  are 
located  at  32  Victoria  street,  London, 
S.  W.,  and  the  membership,  whether  in 
the  ordinary,  honorary  or  corresponding 
class,  is  extended  to  either  sex  and  any 
nationality,  the  minimum  limit  of  age 
being  twenty-one  years.  The  constitu- 
tion of  the  society  is  modeled  to  a  consid- 
erable extent  upon  its  fraternal  organiza- 
tion in  America,  and  the  constitution  of 
the  Council  is  interesting  as  evidencing 
the  well-balanced  nature  which  their  de- 


cisions are  likely  to  have.  Three  repre- 
sentatives of  each  of  the  following  phases 
of  industry  or  profession  interested  in 
illuminating  engineering  are  to  be  chosen: 
Gas  lighting:  electric  lighting;  systems 
of  lighting  such  as  acetylene,  petrol-air, 
etc. ;  manufacturers  of  illuminating  appa- 
ratus ;  electricity  and  gas  supply,  includ- 
ing the  consumer's  standpoint;  the  archi- 
tectural profession,  surveyors,  etc. ;  ocu- 
lists and  ophthalmists ;  general  physical 
science  and  photometry;  illumination  of 
buildings  and  fire  insurance. 

We  have  for  some  months  been  wait- 
ing with  almost  painful  expectancy  for 
the  advent  of  the  low  candle-power  high- 
voltage  metal  filament  lamp.  From  time 
to  time  rumors  have  been  rife  regarding 
the  immediate  advent  of  such  a  lamp,  but 
hitherto  it  has  never  materialized.  From 
the  offices  of  the  Electrical  Revieiv  of 
London,  however,  comes  the  interesting 
announcement  that  they  have  actually 
burning  in  their  offices  a  i6-candle-power 
metal  filament  lamp  for  210  volts.  This  has 
been  supplied  by  the  Stearn  Electric  Lamp 
Company,  Ltd.,  and  though  the  new  lamp 
is  not  yet  actually  on  the  market,  it  is 
lightening  the  labor  of  the  Revieiv  edi- 
tors. The  lamp  is  similar  in  shape  to  the 
ordinary  carbon  filament  lamp  and  con- 
tains nine  loops  of  a  metallic  filament 
v\rhich  has  been  produced  by  an  improved 
process  permitting  of  extreme  fineness  of 
the  thread.  The  consumption  of  the  lamp 
is  stated  to  be  24  watts,  which  gives  a 
rate  of  1.5  watts  per  (British)  candle 
power.  This  is  slightly  under  the  average 
for  the  metallic  filament  lamps,  but  is 
nevertheless  a  notable  advance  on  the  car- 
bon lamp  consumption,  allowing  a  saving 
of  60  per  cent,  of  energy  to  be  made.  The 
effect  of  the  introduction  of  this  lamp,  if 
commercially  successful,  will  be  to  induce 
the  subdivision  of  light  sources  into 
smaller  units,  giving  a  more  uniform  illu- 
mination, and  will  in  many  cases  do  away 
with  the  objectionable  overillumination 
of  small  rooms  which  the  advent  of  high- 
power  metal  filament  lamps  has  pro- 
duced, with  the  result  of  ophthalmic  strain 
on  the  persons  who  use  such  high  in- 
tensities. 

One  of  the  most  interesting  exhibits  at 
the  conversazione  of  the  Royal  Society  on 
June  24  was  a  selection  of  the  parabolic 
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reflectors  made  by  electric  deposition  ac- 
cording to  patents  of  Mr.  Sherard  Cow- 
per-Coles.  Some  of  these  were  coated 
with  gold,  others  with  silver  protected  by- 
palladium,  and  in  some  cases  gold  and 
silver  radial  bands  were  employed.  These 
reflectors  are  all  metal  and  are  therefore 
much  more  useful  for  electric  searchlight 
and  motor  car  work  than  the  older  forms 
in  which  glass  is  employed.  By  deposi- 
tion upon  the  convex  side  of  a  glass  mould 
(which  is  afterward  withdrawn)  of  first 
a  chemical  film  and  secondly  an  elec- 
trically augmented  deposit,  the  errors  pro- 
duced in  spinning,  stamping  or  casting 
metal  reflectors  are  overcome,  the  result 
being  a  truly  parallel  reflected  ray.  The 
object  of  using  a  gold-surface  reflector  is 
to  obtain  an  increased  penetration  of  rays 
in  foggy  weather,  the  light  emitted  more 
closely  resembling  that  of  an  oil  lamp  in 
color  value,  while  being  of  the  intensity 
obtained  from  the  electric  arc.  The  yel- 
low rays  are  particularly  advantageous 
for  lighthouse  work.  The  banding  of  gold 
and  silver  is  employed  to  give  any  re- 
quired blend  of  yellow  and  white  light. 
As  the  focal  length  of  the  metal  reflectors 
can  be  made  very  short  owing  to  the  fact 
that  there  is  no  fear  of  cracking  or  blis- 
tering by  heat,  the  silver  is  coated  thinly 
with  palladium,  which,  although  reflect- 
ing only  64  per  cent,  of  the  light  obtained 
from  a  silver  surface,  protects  the  silver 
from  the  tarnishing  effects  of  being  close 
to  the  arc  light.  Reflectors  coated  in 
this  way  have  stood  a  temperature  of 
740  degrees  F.,  obtained  by  proximity 
to  an  arc  light,  without  tarnishing,  and 
they  will  also  resist  the  action  of  salt 
water. 

In  view  of  the  outcry  which  has  been 
raised  against  the  use  of  flame  arc  lamps 
for  interiors,  it  is  interesting  to  note  that 
at  the  recent  Royal  Horse  Show  held  in 
London  no  less  than  102  Excello  arc 
lamps  were  employed  to  illuminate  the 
building,  with  very  fine  results.  Sixty  of 
these  were  of  the  twelve-ampere  type, 
fitted  with  self-contained  compensators 
and  provided  with  deposit-free  covers,  the 
remainder  being  of  the  12-ampere  Excello 
type  with  ordinary  cover.  All  the  lamps 
were  burnt  four  in  series  on  220  volts  at 
a  frequency  of  50  cycles. 


From  Our  Baltimore  Correspondent 

The  progress  in  the  production  and  use 
of  artificial  hght  is  nowhere  better  exem- 
plified than  in  our  modern  summer  amuse- 
ment resorts.  Baltimore  can  boast  of  a 
number  of  these  enterprises,  where  the 
illumination  sends  its  welcome  afar  to 
those  who  seek  to  escape  the  burdens  and 
heat  of  the  day  in  the  many  interesting 
and  amusing  features  with  which  these 
places  abound.  It  was  not  many  years 
ago  that  a  huge  pine  tree  hung  with  col- 
ored lamps  formed  an  attraction  to  which 
people  flocked  from  all  parts  of  the  city 
to  see.  This  same  resort,  now  known  as 
Riverview,  by  reason  of  its  beautiful  loca- 
tion on  the  river  bank,  welcomes  its  enor- 
mous throng  of  patrons  by  a  finely  illumi- 
nated arch  which  has  been  erected  at  the 
entrance,  a  photograph  of  which  is  shown 
in  Fig.  I.  The  view  of  the  resort  as  seen 
from  one  of  the  bay  steamers  is  entranc- 
ing. The  myriad  incandescent  lamps 
forming  many  beautiful  and  intricate  pat- 
terns on  the  various  buildings  are  doubled 
in  beauty  by  reflection  in  the  water. 

Another  of  Baltimore's  amusement 
parks  is  called  Electric  Park,  a  fitting 
name  in  view  of  the  lavish  use  of  electric 
lamps  which  are  used  in  its  decoration. 
The  gateway  is  particularly  fine,  being 
guarded  on  either  side  by  towers,  taper- 
ing from  a  fifteen  foot  circle  at  the  bot- 
tom to  a  point  at  the  top,  and  outlined  on 
all  sides  with  lamps.  Within  is  a  dancing 
pavilion  of  hexagonal  shape,  the  roof  of 
which  is  studded  with  incandescents,  while 
huge  spheres  suspended  from  the  ceil- 
ing, each  containing  100  lamps,  add  to 
the  general  brilliancy  of  illumination. 
Viewed  from  the  distance,  the  location  of 
these  parks  can  be  readily  seen  from  the 
light  in  the  sky  above. 

A  notable  improvement  in  lighting  was 
recently  made  by  the  Park  Commissioners 
at  Druid  Hill.  Heretofore  the  old-fash- 
ioned open  arc  lamps  were  used  about  the 
bandstand,  which  were  both  unsightly  in 
appearance  and  unsatisfactory  in  results. 
These  have  recently  been  replaced  with 
tungsten  lamps  and  prismatic  reflectors 
suspended  from  the  roof  of  the  stand, 
while  about  the  stand  a  new  type  of  en- 
closed arc  lamps  has  been  installed  on 
high     ornamental     iron     pedestals.       The 
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KNTRANCE,    RIVERVIEW    PARK,    BALTIMORE. 


combined  result  is  a  highly  satisfactory 
illumination  and  a  distinctly  decorative  ef- 
fect. 

The  ordinance  recently  passed  for  the 
inspection  of  electric  light  meters  has 
been  approved  by  the  Mayor  and  has  be- 
come effective.  Superintendent  McCuen, 
under  whose   charge   the   inspectors   will 


work,  is  now  arranging  details,  and  as 
soon  as  inspectors  are  appointed  the  work 
will  begin  in  earnest.  There  are  already 
a  number  of  requests  for  inspection  by 
users,  and  the  inspection  is  sure  to  work 
to  the  mutual  benefit  of  the  consumer  and 
lighting  company. 

Sydney  C.  Blumenthal. 


m 


m 


m 


332 


THE   ILLUMINATING    ENGINEER 


Commercial  EnQineerJaig 
IHuTninaiioii 


A  Fertile  Field 


Those  who  make  their  Hving  by  tilHng 
the  soil  naturally  prefer  to  locate  where 
the  soil  is  richest,  and  those  who  culti- 
vate the  buying  public  for  the  purpose  of 
harvesting  profits  from  a  crop  of  adver- 
tising judiciously  sown  likewise  desire 
that  their  seed  should  not  fall  in  stony 
places.  The  parable  of  the  sower  can  be 
applied  with  literal  exactness  to  the  ad- 
vertiser. 

There  is  prol^ably  no  more  fertile 
ground  in  which  to  plant  the  seeds  of  pub- 
licity than  the  field  of  lighting.  Every 
human  being  is,  by  force  of  circum- 
stances, a  user  of  light;  and  the  majority 
are  misusers.  He  who  sells  illuminants, 
or  the  means  of  using  them,  is  therefore 
a  purveyor  to  the  entire  human  family. 
He  sells  not  only  what  they  ought  to  have, 
but  what  they  must  have,  in  some  sort. 
Consider  the  elements  of  variety  and  in- 
terest in  the  general  subject  of  light,  and 
compare  them  with  other  fields  of  trade 
and  commerce;  see  what  endless  subjects 
for  profitable  discourse  are  presented ; 
how  easily  the  subject  could  be  made  at- 
tractive. Take  a  concrete  case ;  for  ex- 
ample, breakfast  foods.  Suppose  you  had 
a  million  dollars  to  spend  advertising  a 
new  brand  of  ''  cereal '" ;  what  would  you 
say  about  it?  What  could  you  say  about 
it  that  was  either  new  or  interesting — or 
true?  To  what  base  uses  of  doggerel  and 
bastard  art  might  not  your  soaring  genius 
be  reduced  !  And  yet  fortunes  have  been 
made,  and  are  continually  being  made,  by 
the  cultivation  of  this  seemingly  barren 
and    exhausted    field.      Or,    suppose    you 


had  to  invoke  the  muses  to  inspire  your 
song  in  praise  of  chewing  gum,  what  an 
idiotic  drool  could  you  evolve  that  would 
fit  the  case  ?  And  yet  the  ruminating  ten- 
dencies of  the  vulgar  half  of  America 
have  put  millions  into  the  coffers  of  the 
chicle  dispensers — a  rich  harvest  from  the 
seeds  of  advertising. 

But  those  who  live  on  the  richest  soil 
are  not  always  the  best  husbandmen ;  and 
those  whose  business  offers  the  most  en- 
ticing field  for  advertising  do  not  always 
reap  the  harvest  that  its  full  cultivation 
would  produce. 

The  lighting  field  is  far  from  being 
tilled  up  to  the  last  limit  of  intense  culti- 
vation. While  everybody  uses  some  light, 
not  every  one  by  any  means  uses  as  much 
light  as  he  could  to  advantage.  The  cen- 
tral stations  and  the  gas  companies  have 
the  choicest  advertising  field  in  existence 
to-day.  The  subject,  though  old,  is  full 
of  living  interest  and  is  continually  kept 
so  by  the  progress  of  science.  It  can  no 
more  become  trite  and  commonplace  than 
can  science  itself.  There  is  not  only  al- 
ways something  to  talk  about,  but  some- 
thing about  which  interesting  facts  can 
be  told.  The  subject  is  always  dignified, 
without  being  austere ;  always  important, 
as  affecting  the  most  precious  function  of 
the  human  machine;  always  interesting, 
from  its  many-sided  connections  with  the 
affairs  of  life ;  always  fresh  and  new  from 
the  perennial  growth  of  science. 

Not  only  does  light  form  an  inexhaust- 
ible subject  for  advertising  discourse,  but 
can  be  made  to  proclaim  its  own  uses  and 
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importance.  You  may  shout  your  wares 
from  the  house  tops  and  your  words  will 
not  be  heard  across  the  street;  yet  do  but 
light  up  so  much  as  a  candle  and  its  rays 
will  proclaim  its  existence  and  usefulness 
to  the  limits  of  the  horizon.  "  At  night 
all  cats  are  gray,"  said  Franklin,  and 
when  nature  and  the  works  of  man  are 
thus  reduced  to  a  shapeless  leaden  mass 
light  speaks  its  universal  language 
through  the  infinitude  of  space.  Who 
cannot  instantly  read  the  meaning  of  the 
well  lighted  street?  Not  only  he  who 
runs,  but  he  who  rides,  whether  in  trolley 
car,  automobile,  or  carriage,  can  read  its 
message  of  enterprise  and  thrift  and  wel- 
come. 

The  lighting  company  that  does  not  use 
in  full  measure  the  advertising  facilities 
afforded  by  its  local  press  and  by  the  cir- 
culation of  special  literature  pertaining 
to  the  subject  is  not  sowing  as  well  as  it 
might.  The  merchant  who  does  not  in- 
vite the  public  to  come  and  see  for  them- 
selves through  the  medium  of  attractive 
illumination  is  not  taking  full  advantage 
of  his  opportunities.  And  the  city  or 
town  which  does  not  light  its  streets,  its 
parks  and  its  public  buildings  to  a  degree 
commensurate  with  the  science  and  art  of 
modern  illumination  is  a  standing  adver- 
tisement that  its  wheels  of  progress  are 
crumbling  with  rust  and  wabbling  in  the 
ruts  of  custom. 

If  for  no  other  reason  than  to  lift  the 
veil  of  mystery  and  secrecy  which  the 
average  consumer  insists  upon  throwing 
over  a  lighting  company,  a  judicious  but 
constant  use  should  be  made  of  local  ad- 
vertising m.ediums.  The  amount  of  popu- 
lar ignorance  upon  the  mere  use  of  light 
after  it  has  been  produced  is  something 
astonishing;  and  what  is  to  be  expected 
as  to  general  knowledge  upon  the  ways 
and  medium  of  producing  and  distributing 
the  luminant,  of  which  the  public  sees  al- 
most nothing?  To  the  average  house- 
holder and  taxpayer,  the  electric  lighting 
company  is  a  corporation  producing  a 
mysterious  force  called  electricity,  which 
it  distributes  and  sells  in  a  way  that  is 
wrapped  in  still  deeper  mystery,  and 
whose  dearest  wish  and  purpose  is  to 
charge  the  customer  in  some  way  for 
more  than  he  receives.  Although  longer 
familiarity    with    the    gas    company    has 


given  it  some  measure  of  public  contempt, 
there  is  still  a  deep  rooted  notion  that  it  is 
largely  engaged  in  pumping  air  into  the 
gas  mains,  and  by  some  inscrutable  means 
causing  meters  to  turn  around,  against 
all  the  laws  of  nature,  when  no  gas  is 
passing  through  them.  The  generation 
and  distribution  of  both  gas  and  electric- 
ity are  subjects  which  have  much  of  in- 
terest for  the  person  of  average  intelli- 
gence and  education.  There  is  nothing  of 
interest  lacking  in  the  material ;  it  only 
needs  the  rieht  telling;. 


THE   ONLY    BUSINESS    IT    DOES    NOT    PAY   TO 
ADVERTISE. 
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A  New  Demonstration  Photometer 

The  following  ingenious  device  is  de- 
scribed in  a  communication  from  the 
Central  Electric  Company,  Chicago : 

The  average  photometric  measurement 
method  is  not  well  adapted  for  use  by  a  lay- 
man who  does  not  care  to  know,  as  a  rule, 
the  intensity  of  a  source  of  light  or  an  il- 
lumination in  terms  of  a  standard,  but  sim- 
ply desires  a  visual  comparison  which  will 
indicate  which  source  gives  the  brighter  light 
without  caring  to  know  just  how  much 
brighter  one  source  is  than  the  other. 

A  simple  practical  method  of  comparing 
the  intensity  of  illumination  has  been  worked 
out  in  the  fixture  studios  of  the  Central 
Electric  Company,  Chicago,  111.,  and  a  short 
description  of  the  method  may  be  of  interest 
to  the  central  station  solicitors  and  others 
called  upon  to  demonstrate  lighting  effects 
to   the   ordinary  consumer. 

The  method  is  simply  one  of  comparison, 
the  two  sources  to  be  compared  being  locat- 
ed approximately  as  shown  in  the  illustra- 
tion, in  which  the  intensity  of  the  light  re- 
flected  from   one   source   is   being  compared 


A    SIMPLE    DEMONSTRATION    PHOTOMETER. 


with  the  intensity  of  the  light  reflected  from 
another  source. 

The  usual  practice  is  to  mount  two  sockets 
and  shadeholders  approximately  four  feet 
apart  on  the  ceiling  of  the  fixture  or  dis- 
play room  and  equip  each  holder  with  the 
desired  shade,  care  being  taken  to  have  the 
sockets  connected  to  the  same  source  of  sup- 
ply in  order  to  operate  the  lamps  under  the 
proper  voltage  conditions.  Care  should  also 
be  taken  to  select  lamps  having  approximate- 
ly the  same  watt  consumption  in  order  to 
secure  a  fair  comparison. 

The  measuring  or  comparing  device  is 
placed  on  a  table  and  consists  of  a  rectangu- 
lar box  provided  with  a  round  hole  in  the 
top,  this  hole  being  so  located  that  a  ray  of 
light  emitting  from  either  of  the  lamps  will 
throw  a  light  spot  on  the  horizontal  shelf,  on 
which  is  placed  a  piece  of  white  paper.  As 
will  be  seen  from  the  illustration  one  side 
of  the  box  is  left  open,  so  that  an  observer 
can  readily  see  the  interior. 

With  two  sources  of  light  located  as  shown 
in  the  diagram  two  light  spots  are  thrown  on 
the  white  paper,  and  it  is  a  very  easy  mat- 
ter to  select  the  brightest  spot.  It  should  be 
remembered  that  the  light  rays  cross  ;  that  is, 
the  light  from  the  left  lamp  being  thrown  at 
the  right  hand  side  of  the  measuring  device 
and  the  light  from  the  right  being  thrown 
at  the  left  hand  side  of  the  measuring  box 
when   facing  the   same. 

Recent  Improvements  in  the 
Nernst  Lamp 

The  announcement  in  the  advertising 
matter  of  the  Nernst  Lamp  Company  of 
a  new  lamp  which  lights  instantaneously 
really  gives  little  suggestion  of  the  extent 
of  the  improvement  involved.  To  most 
people  the  fact  that  it  required  a  few 
seconds  for  the  Nernst  lamp  to  become 
luminous  was  a  matter  of  trifling  impor- 
tance, at  least  as  compared  with  the  cost 
of  maintenance  of  the  lamp.     The  method 
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of  producing  the  light  instantaneously  is 
ingenious  and  highly  interesting  from  the 
purely  scientific  standpoint.  In  the  lamps 
heretofore  put  out,  both  in  Europe  and  in 
this  country,  the  glowers  have  been  start- 
ed by  a  small  heater  coil  of  fine  platinum 
wire  wound  on  a  small  porcelain  rod 
placed  underneath  the  glower.  These 
heater  coils  were  expensive  to  make,  both 
in  point  of  labor  and  material,  and,  as 
they  of  necessity  burned  out  in  the  course 
of  time,  involved  a  certain  charge  for 
maintenance. 

The  new  heater  is  nothing  less  than  a 
filament  of  carborundum  bent  into  small 
convolutions  and  placed  in  the  usual  posi- 
tion. This  heater  is  produced  by  treat- 
ing an  ordinary  carbon  filament  of  the  de- 
sired form  in  an  atmosphere  containing 
gaseous  silicon,  after  the  ordinary  method 
of  flashing.  This  results  in  the  conversion 
of  the  carbon  into  a  silicide,  or  carborun- 
dum. Such  a  filament  will  withstand  a 
temperature  of  mild  incandescence  in  the 
open  air  for  a  long  period  of  time  with- 
out deterioration.  As  the  resistance  is 
even  much  higher  than  a  plain  carbon  fila- 
ment, only  a  short  length  need  be  used. 
When  the  current  is  first  switched  on 
these  heaters  become  incandescent  and 
give  out  a  mild  illumination  at  the  same 
time  that  they  heat  the  glowers.  When 
the  glower  becomes  hot  enough  to  take 
current  the  starting  filament  is  cut  out 
by  the  usual  mechanism. 

At  the  same  time  with  this  improve- 
m.ent  other  minor  improvements  in  con- 
struction are  announced,  which  make  it 
possible  for  the  average  user  to  re-.^et 
glowers  when  they  are  broken  from  use. 

The  march  of  progress  in  electric  light- 
ing seems  to  maintain  a  curiously  even 
pace  all  along  the  line. 

A  New  200-250  Volt  Tungsten 
Lamp 

The  General  Electric  Company  has  ex- 
tended its  production  of  tungsten  lamps 
into  voltages  from  200-250.  This  gives  to 
the  users  of  higher  voltages  the  oppor- 
tunity for  the  adoption  of  the  economical 
high  efficiency  lamps  for  multiple  service. 
The  new  tungsten  has  the  usual  tungsten 
efficiency  of  i^/;  w.  p.  c. 

Thorough  and  ample  tests  of  the  new 
200-250  volt  tungstens  show  exceptionally 


good  results,  the  average  life  and  per- 
formance of  these  lamps  being  fully  up  to 
that  of  the  standard  multiple  lamps.  They 
are  a  decided  triumph  for  lamp  manufac- 
ture, and  will  prove  very  popular  with  all 
who  require  200-250  volt  lamps.  The 
lamps  are  supplied  in  the  following  sizes: 
45  watts,  70  watts,  no  watts,  180  watts. 

Gar  Lighting  With  Opalux 

The  introduction  of  tungsten  lamps  has 
given  a  decided  impetus  to  electric  car 
lighting,  and  with  this  has  come  a  de- 
mand for  new  types  of  reflectors.  One  of 
the  most  serious  practical  drawbacks  to 
efficient  car  lighting  with  reflectors  is 
the  inevitable  collection  of  dust  or  d'rt. 
With  the  ordinary  type  of  reflector  it  is 
absolutely  essential  that  the  lamps  be  re- 
moved, and  the  reflectors  subjected  to  a 
thorough  washing  in  order  to  remove  the 
dust  or  dirt.  This  necessitates  constant 
attention  and  is  frequently  costly  in  that, 
aside  from  the  actual  expense  of  time  and 
wages  of  the  caretakers,  an  additional 
and  very  heavy  expense  is  introduced  due 
to  the  breakage  of  reflectors  and  tungsten 
lamps  incident  to  the  necessary  handling. 

Experiments  have  recently  been  tried 
with  "  Opalux  "  reflectors,  which  by  rea- 
son of  their  smooth  surface,  permitting  of 
easy  cleaning,  and  their  soft,  opalescerit 
tints,  which  harmonize  well  with  the  usual 
rich  colorings  of  car  decoration,  have  met 
v/ith  most  gratifying  success. 


DINING      CAR      LIGHTED      WITH 
REFLECTORS. 
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The  Electrical  Solicitor's  Hand  Book. 
— Published  by  the  National  Electric 
Light  Association,  Editorial  Commit- 
tee:    Arthur    Williams,    Otis    Allen 
Kenyon,     Norman     G.     Meade     and 
Adolph  Hertz. 
This  is  the  hand  book,  the  idea  of  which 
originated    with    Mr.    J.    Robert    Grouse 
while  promoting  the  Go-operative  Electri- 
cal  Development  Association.     It   is   the 
work  of  twenty  contributors,  a  number  of 
whom  were  awarded  prizes  in  a  contest 
held  under  the  auspices  of  the  above  asso- 
ciation and  the   National  Electric  Light 
Association.    It  contains  sections  on  Busi- 
ness  Getting,   Talking   Points,   Illuminat- 
ing   Engineering,     Heating    Engineering 
and  Power  Engineering. 

The  section  on  illuminating  engineering 
contains  much  valuable  matter  and  is  in 
the  main  well  written.  It  will,  of  course, 
be  understood  that  the  avowed  purpose 
of  this  book  is  to  promote  the  use  of  elec- 
tricity, and  its  treatment  of  illuminating 
engineering  may  therefore  be  expected  to 
lean  decidedly  toward  electric  lighting. 
Thus,  on  the  subject  of  the  color  of  light, 
it  says :  "  In  commercial  work  where 
colors  have  to  be  compared,  as  in  dry 
goods  stores,  etc.,  a  white  light  must  be 
used.  The  ordinary  incandescent  gas 
lamp,  owing  to  the  greenish  color  of  the 
light  it  gives,  is  very  little  used  for  the 
purpose  of  matching  and  selecting  colored 
goods."  And  again,  under  "Artistic  Ef- 
fects " :  "  Light  containing  red  gives  a 
sensation  of  warmth  and  makes  people 
look  rosy  and  soft  skinned,  while  green, 
like  that  from  a  Welsbach  burner,  gives  a 
sensation  of  cold  and  makes   faces  look 


ghastly  and  sickly."  This  is  either  an  in- 
excusable repetition  of  old  ideas  based 
upon  conditions  which  have  long  since 
ceased  to  exist  or  it  is  a  deliberate  at- 
tempt to  put  incandescent  gas  lighting  in 
a  false  position.  In  either  case  the  sup- 
posed facts  stated  are  untrue  and  should 
therefore  have  no  place  in  a  book  which 
professes  to  treat  a  subject  with  scientific 
accuracy.  All  good  incandescent  mantles 
at  the  present  time,  whether  made  by  the 
Welsbach  Gompany  or  other  reputable 
manufacturers,  give  a  light  which  is  a 
nearer  approach  to  average  daylight,  or 
standard  white  light,  than  any  other 
source  except  a  short  carbon  arc,  the 
claims  for  the  much  vaunted  whiteness  of 
the  tungsten  lamp  to  the  contrary  not- 
withstanding. 

A  carelessness  in  the  use  of  terms  is 
shown  where  the  diffusion  of  light  (of 
the  flame  arc)  is  spoken  of,  where  distri- 
bution is  evidently  meant.  There  is  a 
very  wide  difference  between  diffusion  and 
distribution,  and  there  is  no  excuse  for  a 
confusion  of  meanings. 

The  entire  treatment  of  the  flame  arc 
will  certainly  be  questioned  by  the  manu- 
facturers of  this  type  of  lamp.  The  fol- 
lowing is  one  of  the  six  points  which  are 
given  for  the  guidance  of  the  illuminating 
engineer :  "  The  fumes  and  ash  given  out 
by  the  lamp,  the  unsteadiness  of  the  light 
and  the  objection  of  frequent  trimming 
render  it  unfit  for  most  cases  of  interior 
lighting."  As  to  the  fumes  and  ash  given 
out  we  would  like  to  hear  from  our  flam- 
ing arc  friends.  As  to  steadiness  of  light, 
we  can  say  offhand,  what  can  easily  be 
verified  by  any  observer,  that  it  is  at  least 


THE   ILLUMINATING    ENGINEER 


337 


the  equal  of  any  form  of  arc  lamp  in  ex- 
istence. 

Under  "  Filament  or  Incandescent 
Lamps  "  it  has  the  following  historical  in- 
formation :  "  The  incandescent  carbon 
filament  lamp  was  invented  by  Thomas  A. 
Edison."  That  is  a  disputed  point  in  his- 
tory which  has  practically  no  bearing  upon 
illuminating  engineering.  Sir  Joseph 
Swan  and  Sawyer  &  Mann  are  contestants 
for  this  honor. 

The  technical  description  of  the  differ- 
ent lamps  is  of  doubtful  value  in  a  work 
of  this  kind.  On  the  rating  of  lamps  we 
find  this  information :  "  Nowadays  the 
mean  spherical  candle  power  has  been 
adopted  as  a  basis  of  comparison.''  Since 
when,  and  for  what  comparison?  Cer- 
tainly not  for  the  purpose  of  commercial 
rating.  Continuing :  "  The  complete  meas- 
urement of  the  spherical  candle  power 
involves  much  work  with  a  special  ap- 
paratus." This  is  interesting  as  showing 
how  rapidly  the  science  of  photometry  has 
advanced.  It  is  possible  to  measure  the 
mean  spherical  candle  power  of  an  incan- 
descent lamp  with  either  a  Matthews  or  a 
globe  photometer  with  practically  the 
same  ease  that  its  horizontal  intensity  can 
be  determined. 

In  the  treatment  of  the  Nernst  lamp  the 
color  fallacy  again  turns  up,  in  this  state- 
ment: "After  the  arc  lamp  the  Nernst 
lamp  is  the  best  artificial  light  for  show- 
ing natural  or  daylight  colors  of  the  ma- 
terial it  falls  upon."  Both  casual  observa- 
tion and  accurate  measurement  with  the 
Ives  colorimeter  show  that  mantle  gas 
lamps  give  a  light  nearer  in  color  to  day- 
light, as  before  stated.  The  color  of  the 
light  from  a  Nernst  glower  is  distinctly 
yellow,  although  in  this  respect  it  is  at 
least  the  equal  of  an}'  electric  light-source 
except  the  short  carbon  arc. 

On  residence  lighting  the  following  in- 
formation has  a  decided  bearing  upon  the 
vexed  servant  problem,  as  well  as  upon 
pure  illuminating  engineering.  "  The 
lighting  of  servants'  bedrooms  is  a  de- 
batable point,  as  it  encourages  reading 
there  and  consequent  long  hour  burning. 
Servants  are  also  apt  to  learn  a  little  elec- 
trical engineering,  just  sufificient  to  change 
the  light  for  high  candle  lamps  from  other 
parts    of    the    house.     *     *     *     In    some 


houses  the  lamps  in  the  servants'  bed- 
rooms are  so  wired  that  they  can  be  con- 
trolled by  a  switch  in  the  dressing  room  or 
a  similar  place  and  the  consumer  can  ex- 
tinguish their  lamps  when  he  goes  to  bed 
himself."  A  house  in  which  any  of  these 
atrocities  is  perpetrated  should  be  boy- 
cotted for  all  time  by  any  servant  who 
has  sense  enough  to  light  a  candle.  There 
are  apparently  two  sides  to  the  servant 
problem. 

Under  "  Factory  Lighting "  we  read : 
"  Where  the  ceilings  are  low,  inverted  arc 
lamps  should  be  employed,  as  they  light 
indirectly  by  reflection,  by  the  light  be- 
ing thrown  on  the  ceiling  and  thence  re- 
flected on  the  work.  This  method  pro- 
duces a  very  soft  diffused  light,  very 
pleasant  to  work  by."  The  relative  value 
of  indirect  lighting  for  purposes  where 
careful  eye  work  must  be  done  is  by  no 
means  a  generally  accepted  fact  at  the 
present  time.  On  the  contrary  there  are 
many  who  consider  it  decidedly  objection- 
able. 

In  the  treatment  of  the  mercury  vapor 
lamp  one  of  its  most  valuable  character- 
istics, that  is,  of  bringing  out  fine  details 
with  unequaled  sharpness,  is  entirely 
omitted. 

Here  is  a  point  that  will  interest  our 
gaslight  friends  on  the  subject  of  "  Store 
Lighting  "  :  "  Electric  light  more  than  any 
other  artificial  illuminant  can  be  best 
adapted  to  meet  the  requirements  of  the 
storekeeper.  A  point  that  should  be  care- 
fully attended  to  by  the  central  station 
in  advising  the  laying  out  of  an  electric 
light  installation  for  a  store  that  has  pre- 
viously been  using  gas  is  to  see  and  al- 
ways insist  that,  for  the  first  three  months 
or  so,  the  storekeeper  only  gets  light 
which  is  comparable  with  his  former  gas 
illumination.  This  will  make  him  satis- 
fied with  his  bills.  Afterward  when  he 
sees  how  much  better  lighted  other  stores 
are  and  wishes  to  increase  his  own  light- 
ing, as  he  is  sure  to  do,  he  will  appreciate 
the  fact  that  his  electric  light  bills  are 
greater  in  amount  than  his  former  gas 
bills  not  because  electric  energy  is  an 
expensive  luxury,  as  some  misinformed 
people  erroneously  say  and  think,  but  be- 
cause he  is  using  so  much  more  light.  If 
this  is  not  a  challenge  to  the  gas  interests 
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to  take  up  illuminating  engineering,  we 
should  like  to  know  what  sort  of  a  hint 
they  need. 

The  author  of  this  section  seems  to  lack 
the  courage  of  his  convictions.  While  he 
recognizes  illuminating  engineering  in  the 
very  title  of  the  chapter,  he  makes  a  com- 
plete surrender  when  it  comes  to  the  lay- 
ing out  of  the  illumination  of  large  build- 
ings. In  the  paragraph  on  this  subject 
we  read:  "The  illumination  of  a  large 
building  is  not  an  easy  matter,  and  re- 
quires more  experience  than  that  pos- 
sessed by  an  architect  or  wiring  con- 
tractor, and  should,  therefore,  be  put  into 
the  hands  of  a  consulting  electrical  engi- 
neer, accustomed  to  deal  with  illuminating 
problems,  as  it  is  a  very  important  mat- 
ter, not  only  in  regard  to  the  cost  of  elec- 
tric energy  consumed,  but  in  regard  to  the 
costs  of  the  installation  and  the  quality 
and  distribution  of  the  light  furnished."' 
According  to  this  view  of  the  case,  the 
only  work  left  for  the  ilkiminating  engi- 
neeer,  apparently,  is  to  act  as  a  stalking 
horse  to  show  people  how  much  better 
electric  light  is  than  gas  light.  It  is  amaz- 
ing that  any  one  capable  of  writing  on 
the  subject  of  illuminating  engineering 
should  so  stultify  himself. 

The  Mercury  Arc  Rectifier  System  as 
Used  for  Street  Lighting,  by  W.  B. 
Clayton  and  James  W.  Craig;  Illumi- 
nation, July. 

A  brief  technical  description,  with  il- 
lustrations, of  this  method  of  street  light- 
ing. 

Acetylene  for  Decorative  Church 
Lighting,  by  L.  G.  Suscipj ;  Acety- 
lene Journal,  July. 

The  article  describes  and  illustrates  an 
exceedingly  attractive  scheme  of  illumina- 
tion used  in  a  church  at  Corneville, 
France.  Particular  interest  attaches  to 
this  church  from  the  fact  that  its  ancient 
chime  of  bells  is  made  the  basis  of  the 
story  in  the  familiar  and  tuneful  opera 
usually  known  in  this  country  as  the 
"  Chimes  of  Normandy."  The  article  is 
a  revelation  of  the  possibilities  of  acety- 
lene light  for  decorative  and  spectacular 
purposes. 


Oil  Light  Explosions,  by  "  R." ;  Ameri- 
can Gas  Light  Journal,  July  19. 

Gives  the  causes  of  a  number  of  ex- 
plosions of  oil  light  systems  using  storage 
tanks.  The  writer  states  that  "  the  arti- 
cle is  written  for  the  purpose  of  warning 
persons  against  buying  cheap  oil  lighting 
outfits  advertised  at  sacrificed  values. 
There  are  plenty  of  very  good  oil  and  gas 
outfits,  for  sale  at  your  local  dealers.  Let 
your  own  manufacturer  install  your  outfit 
at  his  own  price.  It  will  pay.  The  coun- 
try is  flooded  with  circulars  advertising 
cheap,  easy-to-run  and  perfectly  safe  out- 
fits. Look  out  for  them,  for  some  of  them 
are  dangerous." 

American  Gas  Light  Journal. 

This  pioneer  journal  of  the  public  light- 
ing industry  in  this  country  celebrates  its 
fiftieth  anniversary  by  the  issuance  of  a 
special  number  under  date  of  July  19. 
The  development  of  the  gas  industry  dur- 
ing the  past  half  century  is  set  forth  by  a 
number  of  prominent  writers,  numerous 
illustrations  being  used  which  add  greatly 
to  the  interest  of  the  subjects  treated. 
These  include  portraits  of  those  who  have 
had  a  prominent  part  in  the  growth  of  the 
industry.  The  story  of  the  Journal's  his- 
tory is  also  attractively  told.  As  an  in- 
structive work  of  reference  on  the  history 
of  gas  in  the  United  States,  this  copy  of 
the  Journal  should  have  a  place  in  the 
library  of  every  one  interested  in  the  sub- 
ject of  lighting. 

Hygiene  of  the  Eye,  by  Albert  J. 
Marshall;  Light,  July. 

This  is  Chapter  V.  of  Mr.  Marshall's 
contributions  to  this  journal  under  the 
department  of  Light  and  Illumination. 
While  the  information  given  is  accurate, 
it  is  highly  technical  and  quite  diflferent 
from  the  popular  treatment  of  the  subject 
of  illuminating  engineering  with  which 
the  writer  started  out. 

Modern  Light-Sources  and  Industrial 
Lighting,  by  H.  Thurston  Owens; 
Engineering  Magazine,  July. 

A  brief  summary  of  the  properties  and 
peculiarity  of  the  different  commercial 
light-sources  now  in  use. 
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Color  and  Visual  Acuity,  by  J.  S.  Dow; 
Electrical  World,  July  15. 
An   exceedingly   valuable   discussion   of 
this   important   subject   by   a   writer   who 
has  given  it  special  study. 

Uniformity  in  the  Photometry  of 
Colored  Light-Sources,  by  F.  E. 
Cady;  Electrical  World,  July  22. 

After  reviewing  briefly  the  difficulties 
of  the  photometry  of  lights  of  various 
colors,  the  author  describes  a  method  in 
which  colored  screens  are  used  to  over- 
come these  difficulties. 

Printing  and  Illumination;  Electrical 
World,  July  29. 
This  article  is  an  interesting  and  val- 
uable discussion  of  the  relation  of  modern 
printing  to  illumination.  The  question 
which  was  brought  up  by  Mr.  Marshall 
some    time    ago    in    The    Illuminating 


Engineer  as  to  the  value  of  reversing  the 
customary  practice  and  using  white  or 
light  letters  on  a  dark  background,  is  dis- 
cussed somewhat  at  length.  The  follow- 
ing conclusions  contain  many  valuable 
suggestions : 

The  remedy  for  existing  conditions  ap- 
parently lies  in  the  reduction  of  extreme  con- 
trasts by  the  simplest  possible  means,  and 
especially  in  the  use  of  matt-surfaced  papers 
and  dead  black  inks  for  all  printing  designed 
for  close  application.  Some  of  the  very 
worst  examples  are  to  be  found  in  text-books 
in  which  highly  calendared  paper  is  employed 
to  facilitate  the  use  of  half-tone  cuts.  All 
printers  are  sinners  alike  in  this  matter,  and 
they  probably  will  continue  to  sin  so  long 
as  a  good  and  durable  matt  surface  paper 
remains  high  in  cost.  The  cry  is  for  cheap 
books,  which  implies  the  use  of  cheap  paper 
and  cheap  inks.  When  the  public  is  willing 
to  pay  a  small  additional  price  for  well-made 
and  durable  books  of  permanent  value,  re- 
form will  be  easy. 


Foreign  Items 

Compiled  cy  J.  S.  Dow. 


ILLUMINATION. 

The  Illuminating  Engineering  So- 
ciety Founded  in  London,  1909 
{The  Illuminating  Engineer,  Lond., 
June). 

Gives  an  account  of  the  meeting  held  on 
May  25,  when  the  draft  constitution  of  the 
society  was  formally  ratified.  In  the  same 
number  will  be  found  the  complete  draft 
constitution,  which  is,  however,  subject 
to  shght  legal  alterations. 

The  Executive  Committee  were  also  re- 
appointed by  the  meeting,  with  power  to 
add  to  their  number,  and  was  to  form  the 
first  Council  of  the  society. 

EDITORIALS. 
The  Proposed  International  Unit  of 
Light.  Municipal  Interest  in 
Illumination.  The  Lighting  of 
Poor  Law  Institutions.  The  Prog- 
ress OF  the  Illuminating  Engi- 
neering Society.  {The  Illuminating 
Engineer,  Lond.,  June). 


Retailing  Light  {Gas  Engineer's  Mag., 

June  15). 
Maladministration  of  Public  Light- 
ing (/.  G.  L.,  June  i). 
The  above  editorials,  it  will  be  ob- 
served, deal  with  various  aspects  of  public 
lighting,  and  this  subject  has  received 
much  attention  in  the  press.  Another 
kindred  matter,  relating  to  street  lighting, 
is: 

Street    Lighting    Tests    at    Bradford 

{Electrician,  June  4;  Elec.  Engineer, 

June  4,   II;  Elec.  Engineering,  June 

3,  10,  17). 

Bradford  has  decided  upon  the  adoption 

of  gas  for  public  lighting.    The  electrical 

papers  point  out  that  such  decisions  should 

be  based  on  actual  photometric  tests  -and 

present  some  curves  of  illumination   for 

the  flame  arc  lighting  proposed. 

L'Eclairage  des   Rues  de   Paris    {Rev. 
des  Eclairages,  June  15). 
This   again  deals  with  street  lighting. 
M.    Massard    presents    a    report    to    the 
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authorities  urging  that  the  hghts  in  the 
streets  of  Paris  should  not  be  extinguished 
so  early  in  the  evening,  as  this  is  provoca- 
tive of  disorder  and  crime.  The  police 
are  also  strongly  in  favor  of  good  night 
lighting  for  the  same  reason. 

The  Worship  of  Light^  by  Dr.  M.  Cas- 
ter {Ilium,  Eng.,  Lond.,  June). 
An  instructive  and  popular  article 
tracing  the  growth  of  religious  and  other 
beliefs  from  the  original  worship  of  light 
and  the  light-giving  heavenly  bodies. 

Uber  den  Schutz  des  Auges  gegen  der 

ULTRAVIOLETTE       StRAHLEN       UNSERER 

kunstlichen  Lichtquellen^  by  W. 

Voege  (£.  T.  Z.,  June  3). 
The  author  returns  to  the  discussion  of 
the  effects  of  ultraviolet  rays,  justifying 
his  assertions  regarding  the  compara- 
tively innocuous  character  of  the  ultra- 
violet radiation  in  sunlight  by  fresh  ex- 
periments. He  also  describes  some  tests 
on  protecting  glasses  of  various  kinds 
which  are  necessary  in  observing  naked 
arc   lights,   etc. 

Apparatus  for  Varying  the  Illumina- 
tion  OF   Surfaces  According  to  a 
Predetermined  Law^  by  T.  Guilloz 
{Comptcs  Rcndus   148,  pp.   164,  Jan. 
18,  1909). 
The  author  describes  an  ingenious  de- 
vice which  enables  him,  using  an  approxi- 
mately linear  source,  to  produce  a  patch 
of  light  the  intensity  of  which  gradually 
varies  according  to  any  desired  law. 

British  Legislation  on  the  Lighting 
OF  Factories  (The  Illuminating  En- 
gineer, Lond.,  June). 
An  account  of  some  regulations  that 
have  been  recommended  with  regard  to 
the  need  for  good  lighting  in  connection 
with  certain  dangerous  trades.  This  may 
be  read  with  interest  in  connection  with 
the  most  recent  annual  report  of  H.  M. 
Chief  Inspector  (just  issued),  which  con- 
tains a  number  of  references  to  the  same 
matter.  One  of  the  inspectors  makes  spe- 
cial reference  to  the  fact  that  they  have 
no  statutory  legislation  on  many  important 
points  on  which  to  proceed. 


PHOTOMETRY. 
EDITORIALS. 

The  Proposed  International  Unit  of 
Light    {The   Illuminating  Engineer^ 
Lond.,  June). 
Candles   and   Confusion    {Elec.   Indus- 
tries, May  26). 
Note     Relative    a    l'Unification     des 
Unites    Lumineuses^    by    P.    Janet 
{L'Electricien,  June  5). 
Betrifft  Internationale  Lichteinheit 
(Note  from  Cerman  Committee  of 
THE     International     Electrotech- 
NiCAL  Congress),  by  G.  Dettmar. 
Hefnerlampe   und  Zehnkerziger   Pen- 
tanlampe^  by  E.  Brodhun  {E.  T.  Z., 
June  24). 
The  Proposed  International  Unit  of 
Light^  by   C.   C.  Paterson.      (Paper 
read    before     the     Physical     Society, 
June  II.) 
All   the   above   contributions   deal   with 
the  announcement  regarding  the  common 
international  unit  to  be  adopted  in  Great 
Britain,    France    and   the    United    States. 
The    German    authorities    recognize    the 
proposed    arrangement    to    the    extent   of 
admitting  the  relations  between  the  units, 
but  wish  to  make  it  clear  that  they  prefer 
to  abide  by  the  Hefner  lamp  for  the  pres- 
ent.    Brodhun,  for  instance,  contrasts  the 
relative    merits    of    the    Hefner    and    the 
Harcourt  pentane  lamps,   arriving  at  the 
conclusion    that    he    prefers    the    former, 
though  the  pentane  has  certain  undoubted 
advantages  as  regards  color  and  so  forth. 
At  the  conclusion  of  Patterson's  paper  a 
discussion   ensued,    dealing   again   mainly 
with  the  question  of  light  standards  rather 
than  units.    Dr.  C.  V.  Drysdale's  was  one 
of   the   most   interesting   contributions   to 
the   discussion ;    he    advocated    an    incan- 
descent   black    body    standard.       It    was 
pointed  out,  however,  by  several  speakers 
that  the  adoption  of  the  units  was  a  mat- 
ter quite  distinct  from  the  merits  of  differ- 
ent types  of  standards. 
Illumination^    Its     Distribution    and 
Measurement^    by    A.     P.     Trotter 
{Illuminating  Engineer,  Lond.,  June). 
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The  present  installment  of  this  serial 
contribution  deals  with  photometric  scales 
and  gives  some  particulars  of  the  "  moving 
mirror  method  of  using  a  photometer 
bench,  which  obviates  the  necessity  of 
altering  the  position  of  either  sources  of 
light  or  photometer. 

LiCHTSTARKE  DER    BOGENLAMPEN    UND   DIE 
BOGENLICHTNORMALIEN^  by  W.  WisS- 

mann  (/.  /.  G.,  May  29). 
A  general  description  of  the  conven- 
tional methods  of  testing  arc  lamps  and 
expressing  their  candle  power.  Also  a 
summary  of  the  chief  qualities  of  arc 
lamps  and  their  distribution  of  light,  etc. 

ELECTRIC  LIGHTING. 

RiCERCHE       SOPRA       LE       NUOVE       LAMPADA 
ELLETRICHE    AD    INCANDESCENZA    TlPO 

HoPFELT^  by  U.  Bordoni   {Atti  delta 
Assoc.  Elettrotechica  Italiana,  March- 
April). 
Perhaps  the  most  complete  record  of  the 
researches   on   the  mercury-carbon   glow 
lamp  yet  published.    The  author  gives  de- 
tails of  life-tests,  polar  curves  of  light  dis- 
tribution, etc.,  of  the  lamps,  and  discusses 
the  physical   phenomena  connected   with 
the  nature  of  the  radiation  from  the  lamp 
and  the  effects  taken  place  on  the  surface 
of  the  filament.    The  actual  performances 
of  the  lamps  described  in  these  tests,  how- 
ever, are  not  very  satisfactory. 

The  Influence  of  the  Metallic  Fila- 
ment Lamp^  by  E.  E.  Hoadley  {Elec- 
trician, June  25). 

The    Development    of    the    Tungsten 

Lamp  {Electrical  Field,  Lond.,  June). 

Two  general  articles  dealing  with  the 

tungsten  lamp  situation. 

Die    Wandlungen    der    Metalldampf- 

LAMPE      UND      DER       HEUTIGE       StAND 

iHRES   Entwicklung,   by   O.    Vogel 
(Z.  f.  B.,  May  20,  30,  June  10,  20). 
A  continuation  of  the  author's  study  of 
the  application  of  metallic  vapors  to  elec- 
tric luminants  and  the  theoretical  prin- 
ciples involved. 

Appeal  Against  Revocation  of.  Arc 
Lamp  Patents  (Elec.  Engineering, 
May  27). 


An  appeal  against  the  revocation  (iii 
Great  Britain)  of  certain  important  pat- 
ents dealing  with  flame  arc  lamps  has  been 
successful,  the  decision  of  the  Comptroller 
of  Patents  as  to  their  value  under  the  new 
act  being  reversed. 

Modern  Glow  Lamps  and  Their  Pro- 
duction, by  K.  Sartori  (The  Illumi- 
nating Engineer,  Lond.,  June). 
A  general  article  dealing  with  the  chief 
properties  of  carbon  and  metallic  filament 
lamps.  The  author  gives  a  complete  dia- 
gram illustrating  all  these  qualities,  and 
also  the  results  of  some  life-tests,  etc.  In 
this  connection  interest  attaches  to  the 
diagram  showing  the  effect  of  overrunning 
upon  the  useful  life  in  both  cases.  Some 
remarks  are  also  made  as  to  the  desirabil- 
ity of  testing  life  by  a  "  short "  test  with 
an  excess  of  P.  D.  and  on  the  possible 
drafting  of  a  specification  for  metallic  fila- 
ment lamps. 

Die  Popularisierung  der  elektrischen 

Beleuchtung,  by  E.  Schiff  (£.  T.  Z., 

June  24). 
New  Fittings  for  Metallic  Filament 

Lamps  (Electricity,  May  21). 
New   Projectionlampe    (Z.  f.  B.,  May 

20). 
16  C.  P.  no  Volt  Osram  Lamps  (Elec. 

Engineering,  June  3). 
The  Latest  Form  of  Quartz  Mercury 

Vapor  Lamp  (Elec.  Rev.,  June  18), 
The  Flamgold  Double  Carbon   Flame 

Arc  Lamp  (Elec.  Engineering,  June 

17). 
The  Present  Prices  of  Metallic  Fila- 
ment Lamps  (Elec.  Times,  June  10, 

17). 
A   useful   summary   of   the   prices   and 
present   details    of    the   various    types    of 
metallic    filament    lamps    sold    in    Great 
Britain. 

GAS,     OIL,     AND     ACETYLENE 
LIGHTING,  ETC. 
Notes  on  Incandescent  Gas  Lighting, 
by    Dr.    C.   R.    Bohm    (Illuminating 
Engineer,  Lond.,  June). 
A   continuation   of   the   author's   serial 
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contribution  dealing  with  the  most  recent 
patents  and  processes  bearing  on  the 
manufacture  of  artificial  silk  mantles. 
EiNiGES  tJBER  Ceroxide^  by  Bruno  (Z.  /. 
B.,  May  30). 
Discusses  the  reason  for  the  falling  off 
of  the  intensity  of  a  mantle  with  life. 
Some  have  ascribed  this  to  the  presum- 
ably more  volatile  cerium  oxide  being 
driven  off.  The  author,  however,  prefers 
to  believe  that  this  oxide  enters  into  solid 
solution  in  the  thorium  constituent,  there- 
by becoming  inactive.  The  nature  of  the 
variation  in  candle  power  during  life  is 
closely  connected  with  the  amount  of 
cerium  in  the  impregnating  material. 

EDITORIAL. 
Relation   Between   Illuminating   and 
Calorific  Power  {G.  W.,  June  12). 
Illuminating  Efficiencies  of  Carbon 
Monoxide  and  Hydrogen^  Used  in 
Conjunction  with  the  Incandes- 
cent Mantle^  by  C.  Foreshaw  (J.  G. 
L.,  June  22). 
The  Classification  of  Town  Gas,  by  T. 

Holgate  {G.  W.,  June  12) 

These  three  contributions  deal  with  a 
question  of  absorbing  importance  to  the 
gas  industry  at  the  present  time,  namely, 
the  connection  between  incandescent  illu- 
minating power  and  calorific  value.  The 
paper  by  Foreshaw  (read  at  the  annual 
meeting  of  the  Institute  of  Gas  Engineers, 
London )  is  of  special  importance.  The 
author  shows  that  the  illuminating  value 
of  these  two  gases  cannot  be  regarded  as 
proportional  to  their  calorific  values  alone, 
but  depends  on  other  factors,  such  as 
flame-shape,  etc.  He  also  describes  some 
experiments  on  the  effect  of  hollow  cones 
within  the  mantle  in  improving  the  ef- 
ficiency. 

Lichtfeuer  und  Nebelsignale,  by  Kle- 
bert  (/.  f.  G.,  May  29). 
The  conclusion  of  an  interesting  and 
well-illustrated  article  describing  the  opti- 
cal apparatus  of  various  types  used  in  con- 
nection with  light  houses  and  beacons. 

The  Special  Testing  of  Petroleum  In- 
tended for  Use  with  Incandescent 


Burners,  by  C.   Charitschkoff   {The 

Ilium.  Eng.,  Lond.,  June) . 
The  author  points  out  that  the  ordinary 
qualities  of  petroleum  as  studied  by  the 
conventional  tests  (specific  gravity, 
flash-point,  etc.)  do  not  serve  to  indicate 
its  value  for  incandescent  illuminating 
purposes.  On  the  contrary,  a  quality  of 
much  more  importance  from  this  stand- 
point is  its  tendency  to  "  coke "  when 
burned,  and  the  author  mentions  a  type 
of  apparatus  he  has  designed  for  the  spe- 
cial testing  of  this  point. 

Gas  und  Publikum,  by  E.  Schilling  (/. 
/.  G.,  June  19). 
A  popular  article  dealing  with  the  treat- 
ment of  the  consumer.  The  author  lays 
stress  on  the  importance  of  seeking  to 
teach  the  consumer  how  to  use  his  lights 
to  the  best  advantage.  Gas  companies 
would  do  well  to  think  out  the  exact  posi- 
tion and  nature  of  the  sources  necessary  in 
different  rooms,  so  as  to  give  him  satisfac- 
tion and  enable  him  to  get  the  best  pos- 
sible value  for  money  expended. 

Elniges  aus  der  Praxis  der  Pressgas- 

beleuchtung,  by  O.  Vieweg  (/.  f.  G., 

June  19). 
Les  Progres  de  l'Acetylene  dans  la  Re- 

PUBLIQUE     Argentine      {Rev.     des 

Edairages,  May  30). 
Institution  of  Gas  Engineers,  Annual 

Meeting  (/.  G.  L.,  June  15,  June  22.; 

G.  IV.,  June  19). 
Report  of  the  Council  of  the  Institute 

OF  Gas  Engineers  (/.  G.  L.,  June  i). 

Specimens  of  Gaslighting  in  Birming- 
ham (/.  G.  L.,  June  i). 

Distance  Lighting  by  Spark  Ignition 
(/.  G.  L.,  June  15). 

The  Societe  Technique  du  Gaz  and 
Distance  Kindlers  {G.  W.,  June  5). 

Contractions  used. 

Elek.  Am.    Elektrotechnischer  Anzeiger. 

Elrk  il  Masch.  Elektrotechnik  and  Mascliinen- 
hau. 

E.  T.  Z.    Elektrotechnischer  Zeitschrift. 

Ilhim.  Eng.  Lond.  Illuminating  Engineer  of  Lon- 
don. 

a.  W.    Gas  World. 

J.  G.  L.     Journal  of  Gaslighting. 

J.  f.  G.  Journal  fiir  Ga^sieleuchtung  und  Was- 
serversorgung. 

Z.  f.  B.     Zeitschrift  fiir  Beleuchtungswesen. 
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THE  WHITE  CITY  AND  THE  LIGHT  CITY 

The  World's  Columbian  Exposition  of  1893  w^as  a  revelation  as  w^ell  as  a  realiza- 
tion. It  matters  little  who  was  the  first  to  give  it  the  title  of  the  White  City.  Any 
one  who  saw  it,  sitting  in  its  spotless,  stately  robes  beside  the  blue  waters  of  the  lake, 
must  have  involuntarily  given  it  the  same  title.  Nor  was  it  less  the  White  City  when 
its  vesture  was  glorified  by  the  numberless  electric  lamps,  which  picked  out  the  tracery 
of  its  classical  architecture  as  in  "  patins  of  bright  gold  " :  the  White  City  was  also  the 
Light  City. 

Why  should  this  marvelous  realization  of  the  "  city  beautiful  "  serve  merely  the 
purpose  of  making  an  American  holiday  ?  Must  we  treat  our  finest  architectural  con- 
ceptions as  the  countryman  treats  his  frock  coat — as  something  to  be  enjoyed  only  on 
holidays?  Is  not  that  larger  home,  the  city,  as  worthy  of  wearing  the  finest  archi- 
tectural garb  as  the  mere  ephemeral  exposition? 

There  are  enough  of  the  som.ber  colors  in  life  without  giving  them  to  our  buildings. 

The  poor  little  red  brick  has  humbly  served  its  purpose  since  the  days  of  the 
Pharaohs.  It  bears  the  same  relation  to  modern  architectural  terra  cotta  as  the  hiero- 
glyphic inscriptions  bear  to  modern  literature.  We  can  respect  its  past  without  setting  it 
everlastingly  before  our  eyes. 

White  is  the  counterpart  of  light,  and  is  both  the  emblem  and  source  of  activity 
and  optimism.  Let  us  have  more  white  buildings!  Let  us  have  "White  Cities"  in 
which  to  carry  on  the  affairs  of  life ! 

Let  there  be  MORE  light! 
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Measuring   Colors  by  Numbers 

By  E.  Leavenworth  Elliott. 


"  Do  you  see  anything  green  in  my 
eye  ?  "  This  familiar  question  can  now 
he  answered  more  definitely  than  by  the 
usual  grimace  or  categorical  yes  or  no. 
If  there  really  is  green  there  it  can  be 
measured  and  the  answer  given  by  a  nu- 
merical expression.  "  Any  color  so  long 
as  it's  red  "  may  be  a  sufficiently  accurate 
expression  for  a  Western  poet,  but  it  will 
no  longer  serve  the  purpose  of  the  scien- 
tist; for  "science,  the  strict  measurer,"  is 
now  able  not  only 
to  analyze  the  red 
and  tell  what  dross 
of  other  colors  it 
contains,  but  can 
actually  measure 
these  with  a  ruler 
and  tell  what  their 
relative  numerical 
quantities    are. 

Color  is  what 
Boston  is  said  to  be 
— a  state  of  mind. 
It  is  a  psycho- 
physiological per- 
ception induced  by 
the  action  of  ether 
vibrations  on  the 
nerves  connecting 
the  retina  of  the 
eye  with  the  optic 
lobes  of  the  brain. 
If  you  never  be- 
fore knew  what 
color  is  you  know 
now;  and  this  will 
aid  you  to  a  due  appreciation  of  the 
achievements  of  modern  science,  which 
has  produced  an  instrument  of  such  sim- 
plicity that  by  looking  into  the  end  of  a 
trass  tube  and  moving  three  small  levers 
3'ou  may  read  off  on  the  scales  provided 
for  the  purpose  the  exact  composition  of 
the  color  under  examination  as  easily  as 
the  grocer  reads  the  figures  on  the  scale 
beam  or  the  carpenter  the  inch  marks  on 
liis  square. 

It  is  an  amiable  trait  of  science  that 
she  does  not  leave  things  half  done,  and 
always  holds  the  balance  of  good  and 
■evil  in  a  state  of  approximate  equilibrium. 


MR.    FREDERICK    E.    IVES. 
Inventor  of  the   Colorimeter 


If  she  shows  a  means  of  destruction,  she 
is  sure  to  turn  about  and  show  a  means 
of  preventing  destruction.  The  science  of 
chemistry  has  put  at  our  disposal  a  range 
of  colors  applicable  to  the  every-day  af- 
fairs and  wants  of  life  that  were  un- 
dreamed of  even  a  century  ago.  The  "  pur- 
ple of  Cassius"  no  longer  comes  from  gold, 
but  from  the  reeking  refuse  of  the  gas 
works.  With  a  penny's  worth  of  Hoff- 
man's violet  one  can  be  clothed  in  purple, 
if  not  in  fine  linen. 
There  is  no  tint  or 
hue  of  sunset  sky 
or  flower  or  bud- 
ding leaf  whose 
counterpart  cannot 
be  produced  from 
this  same  tar  bar- 
rel, when  rightly 
touched  by  the 
chemist's  wand. 
Having  thus  put 
into  our  hands  in- 
finite possibilities 
for  producing  col- 
or, science  has  now 
given  us  a  means 
of  analyzing  and 
measuring  it. 

We  seldom  stop 
to  consider  what 
an  extensive  part 
color  plays  in  the 
practical  as  well 
as  the  scientific 
side  of  modern  life. 
Consider  for  a  moment  its  use  on  labels 
and  wrappers  of  every  conceivable  article 
of  commerce ;  of  its  use  in  books  and  peri- 
odicals; in  tapestries  and  wall  coverings; 
in  fabrics  and  textiles  of  every  descrip- 
tion, and  you  will  soon  conclude  that  it  is 
easier  to  study  the  cases  in  which  color 
is  not  an  essential  element.  The  textile 
industries  alone  are  second  in  the  value 
of  their  product  only  to  the  iron  and  steel 
industry,  which  they  surpass  in  the  num- 
ber of  employees ;  and  in  this  industry, 
without  exception,  the  question  of  color 
is  always  of  importance. 

"  What  about  black  and  white  goods  ?  " 
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FIG.   I. — THE  IVES  COLORIMETER. 


you  may  ask.  Put  the  question  to  the 
manufacturer  and  he  will  tell  you  that 
there  are  almost  as  many  colors  of  black 
as  there  are  of  red,  and  that  white  may 
mean  any  one  of  a  dozen  different  shades. 
There  is  a  manufacturer  of  white  paint 
that  divides  the  product  into  thirty  differ- 
ent colors  of  white. 

The  importance  of  an  accurate  and  re- 
liable means  of  measuring  and  expressing 
colors  in  numerical  values  will  be  apparent 
from  this  brief  survey  of  their  commercial 
importance.  It  is  rather  remarkable  that 
such  a  means  should  not  have  been  devel- 
oped before  this,  but  only  a  few  desultory 
attempts  to  solve  the  problem  have  previ- 
ously been  made,  which  have  resulted  in 
nothing  of  practical  value.  But  the  prob- 
lem has  at  last  been  solved;  the  instru- 
ment for  making  the  measurements  has 
been  perfected  and  is  a  commercial  article 
to-day.    The  man  who  has  performed  this 


remarkable  and  valuable  scientific  feat  is 
Mr.  Frederick  E.  Ives. 

In  order  to  explain  the  instrument, 
which  is  by  no  means  complicated,  it  will 
be  necessary  to  state  the  theory  upon 
which  it  is  based.  Let  us  remark  in  pass- 
ing that  every  scientific  instrument,  as 
well  as  every  practical  use  of  science,  will 
be  found  upon  investigation  to  be  based 
upon  that  which  the  true  scientist  most 
reveres  and  the  average  layman  most 
often  despises — namely,  pure  theory. 
Strictly  speaking,  color  belongs  only  to 
light;  it  is  ascribed  to  bodies  only  in  a 
metaphorical   sense.* 

If  you  will  look  at  the  rainbow,  or  the 
band  of  color  produced  by  sunlight  falling 
through  a  prism  you  will  see  a  continuous 

*  We  speak  of  an  object  as  red,  meaning  that 
the  light  that  comes  from  it  is  red  ;  just  as  th« 
musician  speaks  of  the  E  string  of  the  violin, 
meaning  the  string  that  produces  the  sound  des- 
ignated by  E. 
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FIG.   2. — COLORIMETER  TILTED   SHOWIXC   LENSES. 

variation  from  the  one  side,  which  you  call 
red,  to  the  other,  which  you  call  violet. 
Between  these  two  extremes  are  the  other 
"  plain  colors,"  yellow  and  green,  with  an 
infinite  number  of  tints.  This  band  of 
color,  known  as  the  solar  spectrum,  is  an- 
alogous to  the  musical  scale,  or  gamut.  In 
stricter  analogy,  it  is  like  the  continuous 
change  in  pitch  produced  by  bowing  the 
string  of  a  violin  while  the  finger  is  run 
up  the  fingerboard  so  as  to  produce  a 
"  slide,"  rather  than  the  succession  o.f  dis- 
tinct notes  of  the  piano.  From  this  color 
scale  we  can,  by  combining  various  parts 
of  it,  produce  different  shades,  or  tints, 
just  as  we  can  produce  different  chords 
by  the  unison  of  different  notes  in  the 
musical  scale.  The  musical  scale  is  di- 
vided into  eight  intervals,  and  with  these 
eight  tones,  repeated  in  series  if  necessary 
- — that  is,  by  octaves — all  the  musical  com- 
positions of  the  world  have  been  formed 


The  older  text  books  on  light  divided 
the  color  scale,  or  spectrum,  into  seven 
primary  colors,  as  follows :  Violet,  indigo, 
blue,  green,  yellow,  orange  and  red.  But 
later  investigation  has  shown  that  this 
division  was  purely  arbitrary  and  fanci- 
ful. The  true  elementary  colors  must 
necessarily  be  those  from  which  we  can 
produce  all  other  possible  shades  or  colors, 
as  well  as  black  and  white,  which,  scien- 
tifically speaking,  are  not  colors.  It  is 
fairly  easy  to  demonstrate  that,  by  mak- 
ing dift'erent  mixtures  of  yellow,  red  and 
blue,  or,  still  better,  red,  violet  and  bluish- 
green,  it  is  possible  to  produce  every  effect 
of  color  distinguishable  by  the  eye,  to- 
gether with  black  and  white.  As  this 
cannot  be  done  with  any  less  number  of 
colors,  the  three  mentioned  may  rightfully 
be  called  the  primary  colors. 

If  any  given  shade  or  tint  may  be  pro- 
duced by  the  use  of  one  or  more  of  these 
primary  colors,  the  converse  must  be  true 
— namely,  that  any  given  shade  or  color 
may  be  resolved  into  its  component  parts, 
consisting  of  one  or  more  of  the  primary 
colors. 

To  describe  any  given  color,  therefore, 
in  exact  scientific  language,  two  things  are 
necessary :  First,  a  means  of  separating 
the  given  color  into  its  constituent  parts, 
and,  second,  of  determining  the  numerical 
ratios  between  these  constituents.  Both 
of  these  are  accomplished  with  a  high  de- 
gree of  precision  and  with  only  the  skill 
acquired  by  a  little  practice  by  Mr.  Ives' 
instrument,  which  he  calls  the  colorimeter 
(color  measurer).  The  instrument  is 
equally  applicable  to  luminous  and  non- 
luminous   bodies. 


FIG.    3. — VERTICAL   SECTION    OF   COLORIMETER. 


THE   ILLUMINATING   ENGINEER 


347 


FIG.  4. — HORIZONTAL   SECTION   OF  COLORIMETER. 


It  will  be  easier  to  understand  the  con- 
struction of  the  instrument  if  we  first  be- 
come familiar  with  the  principles  upon 
which  it  is  based.  The  three  primary 
colors  are  provided  by  means  of  pieces  of 
glass  with  carefully  prepared  colored 
coatings.  These  are  placed  behind  slits 
which  admit  light  through  them.  The 
quantity  of  light  thus  admitted  will  de- 
termine the  quantity  of  color  seen  by  the 
eye  of  the  observer,  and  this  can  be  regu- 
lated and  measured  by  opening  or  clos- 
ing the  slits,  which  are  arranged  side  by 
side. 

It  remains  now  only  to  combine  these 
colors  in  any  desired  relation  into  a  single 
color  or  tint.  This  is  accomplished  by 
taking  advantage  of  a  physiological  pecu- 
liarity of  the  eye,  scientifically  known  as 
"  persistence  of  vision."  This  refers  to  the 
fact  that  when  an  object  is  seen  it  does 
not  instantly  disappear,  but  gradually 
fades  away,  about  a  tenth  of  a  second 
being  required  for  its  complete  disappear- 
ance. A  familiar  example  of  this  fact  is 
the  ability  to  see  an  object  distinctly 
through  the  spokes  of  a  rapidly  revolving 
wheel,  the  impression  persisting  in  the  eye 
during  the  fraction  of  a  second  that  it  is 
obscured  by  the  moving  spokes.  If,  then, 
we  present  each  of  the  colors  to  the  eye  in 
sufficiently  rapid  succession — that  is,  more 
than  ten  times  a  second — they  will  be 
blended  into  a  single  visual  impression — 
that  is,  the  eye  will  see  a  single  color 
made  up  of  the  three  components. 

This  is  accomplished  in  the  colorimeter 
by  an  ingenious  arrangement  of  the  lenses 
mounted  upon  the  circumference  of  a 
wheel  which  is  rapidly  revolved.  Each 
lens  as  it  passes  a  slit  projects  an  image 
of  it  into  the  eye,  and  passing  these  in 
sufficiently  rapid  succession  the  images 
blend.  It  is  thus  possible  to  produce  a 
color  consisting  of  one  or  more  of  the 
primaries  in  all  possible  proportions,  the 


ratios  of  which  can  be  accurately  meas- 
ured. 

All  that  now  remains  is  a  means  of 
comparing  the  color  thus  produced  with 
the  color  which  it  is  desired  to  analyze. 
This  is  a  comparatively  simple  matter. 
The  instrument  is  so  arranged  that  the 
"  field  "  which  the  observer  sees  on  look- 
ing into  it  is  divided  into  halves,  one  con- 
sisting of  the  color  produced  by  the  instru- 
ment, the  other  the  color  of  the  object 
under  examination.  To  analyze  the  given 
color,  it  is  only  necessary  to  adjust  the 
levers  governing  the  proportions  of  pri- 
mary colors  until  the  color  produced  ex- 
actly matches  the  color  under  examination. 
The  amount  of  the  constituent  colors  is 
then  read  off  on  suitable  scales. 

The  mechanical  details  of  the  instru- 
ment will  be  better  understood  by  refer- 
ence to  the  accompanying  illustrations. 
Fig.  I  is  a  view  of  it  as  it  appears  when 
it  is  set  up  ready  for  use.  The  tube  at 
the  upper  end  contains  the  eyepiece.  The 
three  levers  terminating  at  this  end  fur- 
nish the  means  of  adjusting  the  slits  of 
the  color  screens.  Each  of  these  levers 
moves  over  a  scale  at  its  upper  end  divided 
into  a  hundred  parts,  thus  permitting  the 
quantity  of  each  color  of  the  compound 
to  be  expressed  in  some  number  between 
o  to  100,  or  in  per  cents. 

Fig.  2  shows  the  instrument  tilted  up, 
exposing  the  revolving  lenses,  which  are 
made  to  rotate  by  a  small  electric  motor 
running  on  an  ordinary  dry  battery. 

Fig.  3  is  a  vertical  section  through  the 
instrument,  showing  the  optical  arrange- 
ment. It  will  be  noticed  that  the  wheel 
having  the  lenses  upon  its  circumference 
is  tilted  with  reference  to  the  axis  of  the 
instrument,  so  that  the  light  only  passes 
through  the  lens  on  one  side  of  the  wheel. 

Fig.  4  is  a  horizontal  section  through 
the  instrument,  showing  the  optical  ar- 
rangement by  which  the  color  under  in- 
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spection,  which  is  seen  through  the  open- 
ing L,  is  brought  side  by  side  with  the 
colored  light  produced  by  the  instrument. 

The  construction  will  be  readily  under- 
stood by  those  familiar  with  optical  in- 
struments, and  those  who  are  not  would 
not  be  interested  in  a  further  technical  de- 
scription. 

By  this  instrument  it  is  possible  to  an- 
alyze any  color  whatsoever  and  express  it 
in  terms  of  the  three  primary  colors, — 
red,  yellow  and  blue, — the  value  of  each 
being  given  numerically.  Of  course  there 
are  many  colors  which  do  not  contain  all 
three  of  the  primaries,  which  means  sim- 
ply that  the  missing  colors  would  be  desig- 
nated by  o;  thus  ordinary  commercial 
green  glass  will  analyze  about  as  follows : 
G  36,  R  17,  B  O. 

If  the  theory  and  general  principles  of 
the  instrument  are  now  understood,  it  will 
be  interesting  to  note  a  few  of  the  uses  to 
which  it  can  be  put.  The  fact  that  a 
color  can  be  accurately  analyzed  and  ex- 
pressed by  a  numerical  formula  will  ob- 
viate all  occasion  for  dispute  as  to  the 
matching  of  colors.  This  will  appeal  par- 
ticularly to  those  engaged  in  the  textile 
industries,  where  the  dyeing  is  very  fre- 
quently done  in  a  separate  house  from  the 
weaving  and  where  the  matching  of  the 
weavers'  samples  is  of  prime  importance. 

A  color  formula  may  be  preserved  in- 
definitely by  simple  book  record  and  the 
color  reproduced  at  any  time  or  place  with 
absolute  accuracy.  The  most  elaborate 
color  scheme  of  a  tapestry,  wall  paper  or 
fabric  could  thus  be  recorded  permanently 
and  infallibly  upon  the  back  of  a  visiting 
card,  if  necessary. 

Colors  can  be  described  by  letter  or  tele- 
gram, and  reproduced  promptly  and  with- 
out error.  An  American  merchant  could 
thus  cable  a  foreign  manufacturer  for 
fabrics  of  any  possible  hue,  and  the  manu- 
facturer would  know  exactly  what  was 
wanted.  If  you  wish  to  add  to  the  mar- 
velous nature  of  the  transaction,  consider 
the  message  to  be  sent  by  wireless. 

In  short,  it  enables  the  whole  subject  of 
color  to  be  handled  with  the  same  pre- 
cision, accuracy  and  despatch  that  chem- 
ical science  affords  in  the  steel  industries 
or  electrical  measurements  in  electrical  in- 
dustries. 


In  conclusion,  it  is  only  fair  to  let  the 
inventor  be  heard  in  his  own  behalf.  In 
introducing  him  to  our  readers  we  desire 
to  say  that  from  personal  acquaintance,  as 
well  as,  from  some  degree  of  familiarity 
with  his  past  work,  Mr.  Ives  is  possessed 
of  the  true  scientific  spirit,  which  recog- 
nizes that  scientific  truth  is  no  respecter  of 
persons,  and  that  one's  own  inventions  and 
discoveries  must  be  subjected  to  the  same 
searching  and  cold-blooded  analysis  and 
experimental  proof  as  those  of  other 
scientists.  What  he  has  to  say  of  the 
Colorimeter  may  be  therefore  taken  as 
authentic. 

"  Under  suitable  fixed  conditions  of  illumi- 
nation, any  one  who  has  become  expert  with 
practice  can  positively  determine  differences 
amounting  to  less  than  i  per  cent.  This 
means  that  a  round  million  of  definitely  dif- 
ferent readings  can  he  obtained.  The  tliree 
scales  of  the  Colorimeter,  each  divided  into 
100  parts,  permit  of  a  million  different  set- 
tings on  scale  numbers,  each  representing 
a  different  hue,  shade  or  luminosity  from 
any  other,  and  each  indicated  by  a  simple 
numerical  formula.  Three  hundred  of  the 
scale  settings  represent  as  many  different 
hues  of  pure  color,  from  red  through  the 
oranges,  yellows,  yellow-greens,  green,  blue- 
greens,  likies,  violets  and  crimsons,  back  to 
red. 

"  It  is  true  that  skill  and  training  and  the 
averaging  of  several  determinations  are  nec- 
essary to  enable  any  one  to  positively  iden- 
tify by  the  colorimeter  the  differences  be- 
tween a  million  different  settings ;  but  even 
a  novice,  after  a  few  hours,  can  by  single 
determinations  make  measurements  which 
will  never  be  5  per  cent,  out  on  any  scale, 
thus  positively  identifying  by  single  settings, 
8000  distinct  colors.  It  is  only  necessary  to 
consider  the  fact  that  not  even  100  colors  can 
be  positively  identified  by  any  descriptive 
color  nomenclature  to  understand  the  great 
significance  of  colorimeter  measurements  as 
reference  standards  of  color. 

"  Take,  for  instance,  the  color  magenta. 
It  can  be  described  as  magenta,  bluish  ma- 
genta, yellowish  magenta,  very  deep,  deep, 
medium,  pale,  very  pale,  etc.,  all  more  or 
less  indefinite  as  to  interpretation ;  but  the 
colorimeter  will,  even  in  the  hands  of  a 
novice,  unmistakably  differentiate  a  hundred 
dift'erences  in  this  color,  so  that  they  cannot 
be  confused.  How  much  more  valuable  such 
a   reference  than  any  possible  description !  " 
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STREET  ILLUMINATION,   MISHAWAKA,   IND. 


A  Noteworthy  Street  Lighting  Illumination 


Street  lighting,  in  common  with  other 
hmnan  contrivances  and  actions,  may  be 
noteworthy  from  various  points  of  view. 
JVhy  a  thing  has  been  done  is  sometimes 
quite  as  interesting  and  notable  as  hozv  it 
has  been  done.  The  case  before  us  is 
noteworthy  from  both  viewpoints. 

There  are  probably  some  people  in  the 
United  States  who  have  never  heard  of 
Mishawaka;  but  this  is  the  fault  neither 
of  the  business  men  of  the  city  in  gen- 
eral nor  of  the  Dodge  Mfg.  Company  in 
particular.  It  is  safe  to  say  that  there  is 
no  up  to  date  user  of  power  to  whom  the 
latter  concern  is  a  stranger;  and  if  the 
enterprise  shown  by  the  recently  organ- 
ized Business  Men's  Association  is  con- 
tinued the  general  public  will  not  always 
need  to  look  in  the  atlas  to  learn  where 
Mishawaka  is  located. 

Not  all  good  things  come  from  Indiana ; 
some  of  them  stay  there ;  and  one  of  these 
is  a  native  tendency  to  go  ahead  at  top 


notch  speed  when  once  convinced  that 
they  are  on  the  right  track.  Mishawaka 
has  a  population  of  about  12,000,  consid- 
erably less  than  that  of  London,  but  if 
Carlisle's  estimate  of  the  latter,  "  A  city 
of  5,000,000  souls,  mostly  fools,"  can  be 
considered  authentic,  is  superior  to  that 
town  in  at  least  one  respect.  Like  most 
other  American  cities,  Mishawaka,  until 
a  recent  date,  had  what  passed  for  a  street 
lighting  installation  in  the  form  of  arc 
lamps  suspended  over  the  streets  at  un- 
certain intervals  throughout  the  business 
section.  The  business  men  of  the  town, 
however,  in  their  mental  vision  at  least, 
could  see  much  farther  than  around  the 
block  in  which  their  own  particular  busi- 
ness was  located.  With  its  admirable  lo- 
cation and  manufacturing  facilities,  they 
are  ambitious  to  extend  its  sphere  of  in- 
fluence in  this  direction,  and  as  a  first  aid 
to  this  laudable  project  naturally  turned 
to  the  improvement  of  its  street  lighting 
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An  organization  was  form- 
ed and,  with  commendable 
family  pride,  the  matter  of 
designing  and  manufactur- 
ing a  modern  equipment  of 
lampposts  was  laid  before 
a  home  manufacturer. 
From  the  results  shown  in 
the  photographs,  reproduc- 
ed herewith,  it  will  be  seen 
that  this  company,  though 
engaged  in  a  quite  different 
line  of  work,  rose  to  the 
occasion  in  a  manner  which 
does  credit  to  their  reputa- 
tion. 

The  posts  are  15  ft.  high 
and    are    of    two    designs ; 
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TYPE   OF   THREE-LIGHT    INTERMEDIATE   POST 

those  in  use  on  the  street  corners  have 
four  arms  and  one  center  lamps,  while 
those  used  along  the  curb  have  two  arms 
and   a   center   lamp.     From   four   to   six 


TVPE  or  FIVE-LIGHT  CORNER  POST. 

of  these  posts  are  placed  in 
each  block,  with  additional 
ones  where  occasion  may 
require.  The  globes  are  of 
sufficient  size  to  accommo- 
date tungsten  lamps  of  25 
to  100  watts.  The  installa- 
tion covers  the  entire  busi- 
ness section  and  requires 
the  use  of  14,000  lamps.  The 
posts  are  constructed  of 
steel  tubing  and  wrought 
iron,  supported  by  a  cast 
iron  base,  and  are  painted 
white.  So  far  as  we  know 
this  is  the  only  case  in  the 
United  States  where  lamp- 
posts are  painted  white,  the 
prevailing  color  being  black, 
with  the  occasional  use 
of  dark  bronze,  brown  and  neutral 
green.  It  would  perhaps  be  as  dif- 
ficult to  say  why  lampposts  should 
always    be    as    black    as    to    tell    why    a 
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bass  viol  player  is  always  fat.  Why  not 
have  white  lamp  posts  ?  Of  course,  de- 
sign would  have  something  to  do  with 
color.  If  a  post  is  of  elaborate  construc- 
tion, so  as  to  be  essentially  a  piece  of 
sculpture,  then  it  should  have  the  color  of 
the  metal  of  which  it  is  made ;  but  in  posts 
of  simple  design,  in  which  the  only  ap- 
parent motive  is  the  mechanical  support 
of  the  light-sources,  there  is  no  particular 
reason  for  adhering  to  the  dark  colors. 
The  posts  used  in  this  installation  are  ex- 
ceptionally well  designed,  and  painting 
them  white  will   in  no  wise  mislead   the 


observer  as  to  the  materials  or  mechani- 
cal construction  used,  and  hence  is  per- 
fectly legitimate  from  an  artistic  view- 
point. It  may  be  objected  that  they  will 
show  soil  easily,  but  this  is  not  an  un- 
mixed evil;  it  may  be  an  incentive  to  a 
more  frequent  cleaning  of  the  lamps  and 
globes,  as  well  as  the  posts.  Josh  Bill- 
ings said  that  a  man  who  could  wear 
a  white  shirt  for  a  week  was  not  good 
for  anything  else ;  and  the  lighting  in- 
stallation which  is  allowed  to  run  with- 
out frequent  cleaning  is  nearly  as  use- 
less. 


Artificial  lUuminants  and  Their  Color  Relations 


By  D.  S.  Downs. 


Although  the  scientific  principles  of 
artificial  illumination  are  firmly  estab- 
lished, the  application  of  these  principles 
in  such  a  way  as  to  obtain  the  best  re- 
sults in  commercial  lighting  has  been 
neglected  until  quite  recently.  Engineers 
have  been  engaged  chiefly  in  an  effort  to 
improve  the  efficiency,  or  light  energy 
emitted  per  watt  input,  of  illuminants.  In 
their  research  along  this  line  the  equally 
important  problems  dealing  with  the  de- 
gree of  illumination  desirable  for  different 
classes  of  lighting,  the  arrangement  of  the 
light-sources  for  various  effects  and  qual- 
ity or  color  characteristics^  of  the  light 
from  different  light-sources,  have  been 
dealt  with  but  meagerly.  Illuminating  en- 
gineers are  now,  however,  rapidly  coming 
to  recognize  the  importance  of  these  fac- 
tors in  illumination,  and  the  improve- 
ments recently  made  in  general  illuminat- 
ing effects  are  probably  of  greater  im- 
portance than  those  in  the  efficiency  of 
the  illuminants. 

In  this  process  of  the  development  of 
illuminating  engineering  the  quality  or 
color  of  the  light  emitted  by  the  various 
illuminants  becomes  especially  important. 
As  a  rule  we  are  accustomed  to  look  upon 
colors  of  objects  as  a  property  of  the  ma- 
terial itself,  while  in  reality  this  color  is 
dependent  upon  the  quality  of  the  light 
in  which  the  object  is  displayed  and  the 
powers  of  extinction  of  various  rays  by 


the  object.  In  other  words,  bodies  possess 
the  powers  of  selective  absorbtion  of  light, 
which  fact  gives  rise  to  the  phenomena  of 
color.  When  light  strikes  a  body  and  all 
perceptible  rays  are  totally  absorbed  the 
object  is  black.  When  the  rays  of  white 
light  are  partially  absorbed  and  all  in  an 
equal  degree  the  object  is  gray,  while  if 
the  various  rays  are  absorbed  unequally 
or  selectively  the  object  is  colored,  the 
color  depending  upon  the  rays  that  are 
reflected  to  the  eye;  or  in  other  words, 
those  that  were  present  in  the  light  by 
which  the  object  was  seen,  and  not  ab- 
sorbed by  it.  White  light,  such  as  day- 
light, is  made  up  of  all  of  the  rays  of 
colors  that  come  within  the  range  of  color 
perception;  while  artificial  lights  differ 
from  white  light  in  the  proportion  of  the 
different  colors  they  contain.  The  value 
of  an  illuminant  in  places  where  the  dis- 
tinguishing of  colors  is  of  importance  is, 
therefore,  dependent  upon  the  nearness 
with  which  its  light  approaches  daylight 
in  quality.  Consequently,  in  stores,  print- 
ing offices  and  other  places  where  color 
matching  is  important,  the  color  or  qual- 
ity of  the  light  should  be  the  first  con- 
sideration of  the  engineer. 

As  an  illustration  showing  the  impor- 
tance of  this  consideration,  the  exhibit  at 
the  third  annual  electrical  show,  Chicago, 
was  especially  interesting.  Booths  con- 
taining samples  of  silk  cloth  of  different 
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FIG.    I. — SHORT    ARC    LAMP   FOR   INDOOR    SERVICE. 

colors  were  arranged  in  a  row,  so  as  to 
show  the  effect  of  the  various  illuniinants 
on  the  colors.  Those  compared  were  the 
tantalum,  Nernst,  enclosed  carbon  arc, 
Gem  metallized  filament,  tungsten  and 
mercury  arc  lamps.  A  study  of  the  re- 
sults obtained  with  this  exhibit  could  not 
fail  to  impress  any  one  with  the  marked 
superiority  of  the  enclosed  carbon  arc 
lamp  over  the  other  types  available,  with 
respect  to  the  color  of  the  light.  No  per- 
ceptible difference  could  be  noted  in  the 
colors  of  the  material  as  viewed  under 
the  light  of  the  carbon  arc  and  in  day- 
light. 

Although  the  light  from  the  Xernst 
lamp  is  generally  thought  of  as  being  but 
slightly  removed  from  that  of  daylight  in 
color,  by  this  comparison  the  difference 
was  shown  to  be  quite  marked.  Violet 
or  blue  materials  appeared  dark  and 
murky  in  color,  yellows  were  more  pro- 
nounced and  slight  variations  on  the  shade 
of  yellows  and  greens  could  not  be  dis- 
tinguished at  all,  while  white  could  not 
be  distinguished  from  the  light  shades  of 
yellow.  The  characteristics  of  the  tung- 
sten, tantalum  and  metallized  filament 
lamps  were  very  similar  to  that  of  the 
Nernst,  though  even  more  marked  in  all 
cases  except  the  tungsten,  which  gave  an 
effect  not  noticeably  different  from  the 
Nernst.  The  light  of  the  mercury  arc 
was  shown  to  be  such  as  to  make  this 
type  of  lamp  decidedly  unsuited  for  store 
lighting.  Red  materials  shown  varied  but 
little  in  appearance,  all  having  a  dark 
murky  color. 

These  facts  indicate  that  the  types  of 
lamps  recently  developed  will  not  be  seri- 


ous competitors  of  the  enclosed  carbon 
arc,  zvhere  the  distinguishing  of  colors  is 
an  important  factor.  The  problems  of  ob- 
taining the  best  light  distribution  is  also 
one  that  must  always  be  considered  by  the 
engineer  in  selecting  the  proper  type  of 
illuminant  for  certain  classes  of  illumina- 
tion. Often  in  indoor  illumination  where 
the  ceilings  are  low  the  carbon  arc  lamp 
is  found  unsuitable,  because  its  length 
does  not  permit  of  getting  the  light  at 
the  exact  points  desired.  This  one  fea- 
ture of  the  arc  lamp  has  been  the  most 
serious  objection  to  its  use  in  indoor 
lighting. 

In  connection  with  indoor  lighting  it 
may  be  of  interest  to  note  how  this  objec- 
tion to  the  use  of  the  enclosed  carbon  arc 
lamp  in  indoor  lighting  has  been  overcome 
by  the  development  of  a  special  type  of 
short  arc  lamp  for  indoor  service.  (Fig. 
I.)  This  lamp  is  only  20  in.  long  over 
all,  and  will  permit  of  even  distribution 
of  light  with  the  lowest  ceilings.  The 
glassware  used  on  this  lamp  is  of  the 
same  standard  size  used  on  the  longer 
lamps,  permitting  of  the  use  of  both  long 
and  short  lamps  in  installations  without 
the  necessity  of  carrying  two  lines  of 
glassware.  This  lamp  burns  100  hours 
with  one  trimming,  and  in  no  way  has 
the  efficiency  and  utility  of  the  lamp  been 
sacrificed  in  order  to  reduce  the  length. 
The   lamp   presents   a   very   pleasing   ap- 


FIG.    2. — ARC    LAMP,    WITH    INDICATING    DROP. 
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pearance,  a  feature  which  also  adds  to  its 
suitability  for  indoor  lighting. 

Another  feature  that  has  recently  been 
developed  is  the  indicating  drop.  This 
feature  consists  of  an  indicator  which  is 
ordinarily  concealed  within  the  case  of 
the  lamp,  but  drops  through  a  slot  in  the 
lower  part  of  the  case  when  the  lamp 
requires  trimming.  (Fig.  2.)  This  fea- 
ture is  especially  valuable  where  the  lamps 
are  not  burned  for  definite  intervals  of 
time,  and  the  lamps  need  not  be  trimmed 
regularly.  Without  such  an  indicator  it 
becomes  necessary  to  inspect  the  lamps 
regularly  in  order  to  insure  against  failure 
due  to  the  carbons  being  consumed.   How- 


ever, with  the  indicator,  warning  is  given 
before  the  carbon  is  totally  consumed, 
and  any  danger  of  failure  on  this  account 
is  eliminated.  It  is  also  more  economical 
in  carbon,  for  by  this  system  the  carbon 
will  be  completely  consumed  in  each  case, 
while  with  the  method  of  trimming  at 
certain  intervals  of  time,  and  especially 
where  the  lamp  operates  intermittently,  it 
is  frequently  necessary  to  discard  carbons 
that  would  last  for  several  hours  if  al- 
lowed to  remain.  The  lamps  are  equipped 
with  special  coils  which  protect  the  lamp 
from  burning  out  even  when  on  short  cir- 
cuit, and  the  general  design  is  such  that 
the    service   is    reliable    and   satisfactory. 


The   Flaming  Arc   Lamp  as  a  Street  Lighting  Unit 


By  R.  F.  Pierce. 


The  history  of  electric  street  illumina- 
tion is  practically  that  of  the  electric  arc 
lamp.  The  series  incandescent  has  been, 
and  is,  used  for  certain  classes  of  subur- 
ban lighting,  but  principally  as  a  marker 
to  locate  cross  streets  and  cannot  be  said 
to  possess  any  real  illuminating  value  in 
a  general  sense.  Tungsten  arches  and 
clusters  which  have  attained  some  vogue 
for  spectacular  and  decorative  lighting 
cannot  be  considered  economical  illumi- 
nants  when  compared  with  the  more  ef- 
ficient sources  of  light  at  the  disposal  of 
illuminating  engineers.  The  arch  system 
of  lighting  partakes  too  much  of  the 
"  hippodrome "  character  to  come  into 
general  use,  and  the  tungsten  cluster 
which  is  mounted  upon  iron  or  concrete 
columns  is  so  expensive  to  install  and 
operate  that  its  use  is  properly  limited  to 
decorative  and  artistic  effects  rather  than 
to  serious  street  lighting. 

Prior  to  1894  the  open  arc  was  practi- 
cally alone  in  the  electric  street  lighting 
field.  The  enclosed  arc  lamp  introduced 
about  that  time  has  steadily  ousted  the 
open  arc,  to  the  end  that  the  latter  is  no 
longer  manufactured  except  to  supply 
the  meager  demand  from  a  few  existing 
installations. 

About  1901  the  flaming  arc  lamp  was 
developed  to  such  a  point  as  to  become  a 
commercial  factor  in  Europe ;  and  since 


this  date  its  use  has  grown  steadily,  until 
practically  all  of  the  electric  street  light- 
ing in  Germany  is  now  done  by  lamps  of 
this  type. 

It  has  been  argued  that  European  prac- 
tice is  no  criterion  of  the  adaptability  of 
the  flam.ing  arc  lamp  to  American  con- 
ditions; it  is  the  purpose  of  this  article 
to  examine  into  the  validity  of  this  ob- 
jection. 

To  begin  with  the  parallel  comparison 
,  of  the  lamps  in  question  will  assist  in 
clearing  the  ground  (see  Table  i). 

The  opponents  of  the  flaming  arc  lamp 
point  to  the  similarity  of  the  open  arc 
and  enclosed  arc  in  carbon  life  and  cost 
as  indicating  that  the  adoption  of  the 
flaming  arc  to  supplant  the  enclosed  arc 
would  be  a  retrograde  step.  They  assume 
that  these  considerations  were  of  fore- 
most importance  in  the  displacement  of 
the  open  arc  by  the  enclosed  arc,  calling 
attention  to  the  fact  that  labor  and  car- 
bon cost  in  Germany  are  much  lower  than 
in  America.  As  a  matter  of  fact,  the 
principal  objections  to  the  open  arc  lamp 
were  the  unsteadiness  of  the  light,  the 
wandering  proclivities  of  the  arc,  and  the 
extremely  poor  distribution.  The  un- 
steadiness of  the  light  was  due  to  a  con- 
siderable extent  to  the  slight  attention 
paid  to  the  use  of  sensitive  feeding  mech- 
anism in  American  lamps,  the  manufac- 
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turers  here  prefering  to  use  the  cheap 
and  simple  clutch  feed  rather  than  the 
more  sensitive  and  reliable  so-called 
"  clock  feed "  used  in  Germany.  The 
■dense  shadows  under  the  lamp  were  due 
in  part  to  the  large  diameter  of  the  car- 
bons, but  principally  to  the  very  short 
arc  length,  which  latter  consideration  also 
intensified  the  variation  of  light  caused 
by  the  wandering  of  the  arc.  It  was  also 
the  invariable  custom  to  use  clear  globes 
on  open  arc  lamps,  and  the  open  arc  was 
debarred  from  enjoying  the  advantages 
which  might  have  been  obtained  from  the 
use  of  diffusing  glassware. 

As  seen  in  Fig.  2,  the  illumination  giv- 
en by  the  enclosed  arc  was,  in  spite  of 
the  lower  efficiency  of  the  lamp,  greater 
between  the  most  important  points  than 
that  from  the  open  arc.  The  superior  ef- 
ficiency of  the  open  arc  was,  therefore, 
more  than  nullified  by  the  nature  of  its 
distribution  curve.  It  is  worth  noting  in 
passing  that  the  most  glaring  defects  in 
the  open  arc  lamp  were  purely  domestic 
in  character;  in  fact,  they  had  by  proper 
design  and  the  use  of  diffiusing  glassware 
been  overcome  in  Germany  to  such  an 
extent  that  the  enclosed  arc  lamp  never 
obtained  any  substantial  foothold  in  that 
country. 

With  reference  to  this  we  quote  the  fol- 
lowing from  Dr.  Louis  Bell,  who  recent- 
ly returned  from  a  European  trip,  upon 
^hich  he  inspected  the  most  prominent 
street    lighting    installation    in    Europe*: 


"  The  enclosed  arc  lamp  that  has  been 
considered  the  standard  in  this  country 
has  never  been  adopted  for  general  il- 
lumination abroad."  Dr.  Bell  explained 
that  the  inability  to  obtain  suitable  elec- 
trodes at  a  reasonable  price  was  the  chief 
cause  for  the  adoption  of  the  enclosed  arc 
lamps.  In  America  at  the  present  time 
the  highly  efficient  yellow  flaming  arc 
lamps,  both  with  vertical  and  inclined 
electrodes,  are  displacing  the  older  open 
arcs.t  "  The  foreign  open  arcs,  thanks 
to  high  grade  carbons  and  sensitive  feed- 
ing mechanism,  are  substantially  as  steady 
as  American  enclosed  arcs." 

The  ousting  of  the  open  arc  in  Ameri- 
ca was,  therefore,  purely  a  matter  of 
"  over  all  "  economy,  and  the  economies 


OPEN     ARC. 

High  efficiency,  about  double 
that  of  the  enclosed  arc. 


Short  carbon  life,  about  10 
hours  per  trim. 

Expensive  carbons,  about  r, 
cents  each. 

Extremely  poor  distribution 
of  light,  deep  shadows  Imme- 
diately under  the  lamp  sur- 
rounded by  ring  of  brilliant  il- 
lumination outside  of  which 
the  illumination  is  of  a  very 
low  intensity. 

Very  unsteady  light  caused 
by  great  variations  of  arc 
length  between  pick  up  and 
feeding,  and  also  on  accoimt 
of  the  wandering  of  the  arc. 

Dazzling  white  light. 


TABLE   I. 

ENCLOSED    ARC. 

Low  efficiency,  but  slig)it!y 
higher  than  that  of  the  tung- 
sten. 

Long  carbon  life,  about  75 
hours  per  trim 

Cheap  carbons,  about  2i/i 
cents  each. 

Fair  distribution  of  light. 


Unsteady    light,    but    much 
better  than  the  open  arc. 


Cold  bluish  white  light. 


FIG.   I. 


FLAMING  ARC. 

Very  high  efficiency,  about 
eight  times  that  of  the  en- 
closed arc. 

Short  carbon  iife,  about  IS 
hours  per  trim. 

Very  expensive  carbons, 
about  15  cents  per  pair. 

Excellent  distribution  of 
light  when  used  with  prismatic 
inner  globes. 


Very  steady  light. 


Woil  diffused  yellow  light. 


*  El.  World,  Feb.  25.  '09,  p.  4S7.  Report  of 
paper  by  Dr.  Bell  before  N.  Y.  Elec.  Soc.  Feb. 
17,  'Oft. 


t  I-jI.    Revieu-. 
Lighting."  by  Dr 


Mar.    1 3.    '09,    p.    469,    "  Street 
Louis  Bell. 
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FIG.  2. 


in  the  matter  of  labor  and  carbons  were 
merely  incidental.  It  is  absurd  to  con- 
tend that  it  is  good  policy  in  Europe,  but 
bad  policy,  in  America,  to  expend  one  ad- 
ditional dollar's  worth  of  labor  to  save 
three  or  four  dollars'  worth  of  current. 

That  the  flaming  arc  lamp  is  economi- 
cal and  commercially  practicable  under 
American  conditions  is  amply  proven  by 
the  rapidity  with  which  it  is  replacing 
the  enclosed  arc  in  industrial  plants  in 
this  country,  where  the  item  of  labor  is 
of  as  much  importance  as  in  central  sta- 
tions and  municipalities,  and  where  ulti- 
mate economy  receives  just  as  much  con- 
sideration. For  the  benefit  of  those  who 
have  been  unable  to  keep  closely  in  touch 
with  arc  lighting  developments,  it  might 
be  well  to  state  that  the  flaming  arc  lamp 
is  practically  established  as  the  standard 
illuminant  for  mill  type  installation  build- 
ings, where  high  efficiency  units  may  be 
utilized.  This  is  particularly  true  in  the 
iron  and  steel  trade;  and  it  is  no  exag- 


geration to  state  that  there  is  scarcely  a 
steel  mill  building  of  any  importance 
under  construction  to-day  for  the  light- 
ing of  which  anything  but  flaming  arc 
lamps  is  being  seriously  considered.  The 
same  is  true  in  the  foundry  trade. 

The  flaming  arc  lamp  has  suffered 
somewhat  in  the  past  from  the  fact  that 
its  introduction  in  America  was  made 
under  the  auspices  of  theatres  and  amuse- 
ment parks,  and  the  general  public  has 
been  prone  to  believe  that  its  proper 
sphere  was  limited  to  uses  of  the  more  or 
less  spectacular  nature.  This  opinion 
was  quite  in  line  with  that  of  most  of  the 
leading  engineers  four  or  five  years  ago, 
and  the  recent  progress  of  the  flaming  arc 
lamp  for  installation  lighting  is  the 
strongest  evidence  that  it  may  be  ex- 
pected in  the  future  to  play  an  important 
part  in  street  lighting  in  opposition  to 
the  contrary  notwithstanding. 

That  the  prevailing  notion  that  the  cost 
of  carbons   and  the  trimming  labor  pro- 
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FIG.  3. 


hibits  the  use  of  the  flaming  arc  lamps 
for  commercial  street  lighting  is  errone- 
ous, the  following  table  referring  to  Fig. 
3  demonstrates: 

COMPARATIVE  EXPENSES  FOK  ONE  YEAK   (4,000 
HRS.). 

One  en-  One  flaming 
closed  arc.  arc  lamp. 

Voltage   110  55 

Amperage   5  10 

f      Clear 

Glassware  f  inner    Clear.  \  prismatic. 

(  outer   Alabaster.  Alabaster. 

Current  consumption  per  4,000- 
hr.  year — kw.  hours 2,200  2,200 

Cost  at   2   cents  per  kw.    hour, 

Item    2 $44.00  $44.00 

Capital  expense ;       End.  arc.         Excello. 

Cost    $16.00  $57.71 

Depreciation  at  25  per  cent,  per 

year    $4.00  $14.43 

Interest  at  5  per  cent,  per  .year     .80  2.89 

Item  3 $4.80  $17.32 

Maintenance  : 

Carbon  cost  per  trim $0.0245  $0.11375  av.* 

Carbon  life,  hours  trim 77  10  and  15 

Trims  per  year. 52  365 

Carbon  cost  per  year $1.28  $41.52 

Trimming  labor  at  2%  cents..   1.17  8.21 

Economizers  at  20  cents .80 

Repairs    75  .75 

Inner    globes 30  .42 

Outer   globes 15  .40 

Item  4,   totals $3.65  $51.90 

Maintenance.    4 $3.65  $51.90 

Capital   expense,   3 4.80  17.32 

Energy,   2 44.00  44.00 

Grand  totals $52.45  $113.22 

Total  yearly  cost  per  lin.  foot. $1,049  $0,754 
Minimum   Illumination    in 

candlefoet    3  .5 

Total  yearly   cost  per  !in.    foot 

per  candlefoot   minimum.  ..  ..$3,496  $1,508 

♦Based  upon  the  use  of  10-hr.  carbons  during 
one-half  of  the  year  and  15-hr.  carbons  the  re- 
maining hnlf. 

In  the  above  calculations  the  main- 
tenance cost  of  the  ordinary  enclosed  arc 


is  calculated  from  figures  contained  in  a 
paper  read  by  Mr.  S.  G.  Rhodes  before 
the  National  Electric  Light  Association 
in  1904  (N.  E.  L.  A.  proceedings  1904, 
page  129),  and  from  a  paper  read  by  Mr. 
L.  B.  Marks  before  the  same  body  in 
1906  (N.  E.  L.  A.  transactions  1906,  page 
64).  That  the  enclosed  arc  lamp  costs 
are  at  least  conservatively  low  is  evident . 
by  comparing  the  total  cost  of  the  above 
with  the  price  per  lamp  paid  by  American 
municipalities  under  existing  contracts 
with  central  stations.  Carbon  costs  for 
the  flaming  arc  lamp  have  been  compiled 
from  current  prices,  and  burning  hours 
obtained  in  practice.  The  energy  con- 
sumption has  been  taken  at  the  rated  am- 
pereage  of  the  lamp,  from  which  it  will 
not  vary  in  practice  more  than  5  per  cent. 
in  either  direction  if  properly  adjusted. 
The  figures  for  repairs  and  depreciation 
are  based  upon  those  given  for  the  en- 
closed arc  lamp,  but  as  a  matter  of  fact 
the  flaming  arc  lamp  in  practice  is  found 
to  require  much  less  frequent  repairing, 
and  has  a  considerable  longer  life,  than 
the  commercial  enclosed  arc  lamp.  The 
illumination  calculations  have  been  drawn 
from  photometric  tests,  which  have  been 
carefully  checked  with  corresponding 
tests  made  by  the  Electrical  Testing  Lab- 
oratories, New  York,  and  the  Westmin- 
ster Laboratories  of  London. 

It  might  further  be  stated  that  these 
distribution  curves  have  been  used  for  a 
considerable  time  in  designing  industrial 
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plant  lighting  installations,  and  have  been 
found  to  give  satisfactory  results  in  prac- 
tice. 

The  table  above  clearly  shows  that  an 
increase   in   minimum   street   illumination 


of  about  65  per  cent,  may  be  accomplished 
by  the  substitution  of  flaming  arc  lamps 
for  enclosed  arc  lamps,  and  at  the  same 
time  a  substantial  saving  in  operating 
cost  is  effected. 


FIG-  I. — TYPE  OF  POLE  INSTALLED  BY  DOWNTOWN 
LIGHTING   ASSOCIATION. 


riG.    2. — TYPE  OF   POLE   INSTALLED   BY   CITY 
IMPROVEMENT  ASSOCIATION. 


The  New  Street  Lighting  Installations  in  St.  Louis 


The  question  of  lighting,  both  public 
and  private,  has  been  a  sort  of  "  continu- 
ous performance  "  in  St.  Louis  for  several 
years  past,  the  newspapers,  the  courts, 
civic  organizations  and  private  citizens  all 
coming  on  the  stage  at  irregular  intervals 


with  some  new  and  original  "  stunt." 
That  all  the  play  and  by-play  has  not  been 
vaudeville,  however,  is  evidenced  by  the 
fact  that  two  strictly  modern  installations 
of  street  lighting  are  now  being  put  in  as 
the  result  of  the  activity  of  two  different 
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business  men's  associations — the  Down- 
town Lighting  Association  and  the  City 
Improvement  Association. 

These  organizations  are  interested  in 
different  areas  of  the  business  center  of 
the  city.  The  installation  which  is  being 
put  in  under  the  direction  of  the  Down- 
town Lighting  Association  covers  an  area 
of  approximately  1800  by  3000  ft.,  within 
which  the  present  system,  consisting  of 
138  D.  C.  series  arcs,  is  to  be  replaced  by 
400  magnetite  arcs  of  the  480  watt  type. 
The  post  to  be  used  in  this  installation  is 


shown  in  Fig.  i.  The  association  fur- 
nishes these  posts,  the  city  paying  for  the 
current  under  its  regular  contract. 

The  installation  put  in  by  the  City  Im- 
provement Association  covers  the  section 
of  Broadway  from  Washington  avenue  to 
Elm  street.  The  posts,  shown  in  Fig.  2, 
carry  three  magnetite  arcs,  and  are  placed 
approximately  50  ft.  apart  on  each  side  of 
the  street.  The  association  pays  for  both 
the  installation  and  its  maintenance,  in- 
cluding current.  The  mercury  arc  recti- 
fier system  is  used  with  both  installations. 


Spectacular  Lighting  in  Poughkeepsie  During  the 
Firemen's  Convention 


By  E.  Manueville. 


The  great  English  critic,  Matthew  Arn- 
old, declared  in  his  day  that  what  the 
world  most  needed  was  "  sweetness  and 
light."     Poughkeepsie,  as  the  seat  of  Vas- 


sar  College,  has  long  been  well  supplied 
with  the  former ;  and  on  the  recent  oc- 
casion of  the  Firemen's  Convention,  held 
within  its  gates,  presented  such  a  specta- 


FiG.    1. — STREET    ILLUMINATION,    MAIN    STREET,    POUGHKEEPSIE. 


THE   ILLUMINATING   ENGINEER 


359 


FIG.  2. — TEMPORARY   LIGHTING,   MAIN    STREET,    POUGHKEEPSIE. 


cle  of  the  latter  as  would  have  made  the 
renowned  critic  rub  his  eyes  in  amaze- 
ment— as  indeed  it  did  many  of  our  citi- 
zens and  visitors,  of  whom  we  entertained 
some  40,000. 

The  principal  feature  of  the  decorative 
scheme  was  the  Court  of  Honor,  which 
was  formed  in  Market  street,  our  most 
prominent  thoroughfare.  This  consisted 
of  decorative  columns  adorned  with  bask- 
ets of  flowers  at  the  top  and  connected 
with  festoons  of  electric  lamps.  A  night 
view  of  these  is  shown  in  Fig.  i.  Beside 
this  a  long  section  of  Main  street  was 
brilliantly  lighted  with  double  festoons  of 
incandescent  lamps  strung  from  tem- 
porary standards  placed  along  the  side- 
walks, as  shown  in  Fig.  2.  The  Munici- 
pal Building,  the  fire  company's  stations 
and  business  blocks  throughout  the  sec- 
tion were  all  elaborately  draped,  and  out- 
lined with  a  liberal  use  of  lamps,  for 
which  purpose  nearly  20,000  were  re- 
quired. Fig.  3  shows  the  illumination  on 
the  front  of  the  office  of  the  Poughkeepsie 
Light,  Heat  and  Power  Company. 


FIG.    3. — POUGHKEEPSIE   LIGHT,    HEAT    &   POWER 
COMPANV'S    OFFICE. 
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A  Photographic  Printing 
Installation 


Atlantic  City,  while  noted  for  its  board- 
walk, bathing  beach  and  fair  bathers, 
might  also  make  claim  for  novelty  photo- 
graphs. Every  day  is  a  holiday  for  those 
who  make  this  city  possible  with  their 
"  go  easy  "  money.  You  may  enter  any 
one  of  the  many  galleries  along  the  board- 
walk, leave  your  name  and  address  with 
the  optimistic  young  lady  at  the  desk — 
she  was  never  knov/n  to  say  other  than, 
"  They  are  fine  pictures ;  I  think  the  ex- 
pression is  particularly  good  " — step  into 
the  rear  section  and  "  look  pleasant  for  a 
moment,  please,"  and  be  told  to  return  in 
the  course  of  an  hour  for  the  finished 
photos. 


Artificial  light  for  photographic  work 
has  always  belonged  to  the  electric  sources 
— possibly  by  right  of  discovery,  probably 
because  of  the  actinic  quality  of  the  hght 
from  mercury  tubes  and  high  voltage  arc 
lamps,  and  because  of  the  large  quantity 
or  total  flux  of  light  from  these  sources. 

In  some  of  the  galleries  four  mantle 
inverted  gas  lamps  similar  to  Fig.  i  are 
used  for  printing.  This  lamp,  equipped 
with  the  mirror  reflector  shown — which, 
by  the  way,  was  not  designed  for  this 
work,  but  for  show  window  lighting — is 
installed  as  shown  by  plan  and  elevation 
drawings,   Fig.   2.     On   inquiry,   the   pro- 
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prietor  of  the  gallery  stated  that  he  found 
the  light  from  this  lamp  more  satisfactory 
than  either  the  electric  arc  lamp  formerly 
used  or  daylight.  The  latter  varies  con- 
siderably in  intensity  throughout  the  day 
and  also  changes  rapidly  from  time  to 
time  with  various  cloud  formations.  The 
electric  arc  was  far  from  steady,  and  they 
could  not  always  be  sure  of  which  side 
of  the  carbons  it  might  be  on.  For  prints 
exposed  some  minutes  or  even  seconds 
these  changes  would  not  be  important,  but 
for  the  work  in  Atlantic  City,  seconds  are 
definite  intervals  of  time. 

The  printing  record  of  this  particular 
gallery — 1000  3^^  x  S)'^  in.  prints,  printed 
and  developed,  with  one  operator  and  an 
assistant,  in  56  minutes — was  made  with 
the  eqttipment  shown. 

The  lamp  is  used  without  a  globe,  and 
the  heat  from  the  combustion  of  the  gas 
offers  an  excellent  substitute  for  the  elec- 


tric fan  otherwise  necessary  to  insure 
proper  ventilation  in  a  dark  room,  which 
is  used  many  hours  per  day.  This  lamp, 
encased  as  shown,  with  a  ventilator  on 
the  top  of  the  galvanized  iron  box,  all  of 
which  is  outside  of  the  building  proper, 
affords  all  the  ventilation  desired.  Fresh 
air  is  admitted  through  a  light-trap  in  the 
bottom  of  the  door.  The  lamp  enclosure 
acts  as  a  stack  and  the  positive  circula- 
tion of  air  results  in  an  increase  in  the 
candle  power  of  the  mantles.  The  in- 
tensity at  approximately  14  in.  below  the 
mantles,  where  the  printing  frames  are 
exposed,  showed,  by  illuminometer  meas- 
urement, an  average  of  1200  foot-candles. 

As  stated  in  the  recently  issued  Elec- 
trical Solicitor's  Handbook,  "  Imitation  is 
the  sincerest  form  of  flattery,"  but  to  dis- 
place both  an  electric  arc  lamp  and  an 
electric  fan  with  a  gas  cluster  lamp  can 
hardly  be  labeled  "  imitation." 


The   Lighting  of  a  Tailor   Shop— A  Solution  of  the 
Problem  Submitted  in  the  August  Issue 


By  a.  L.  Eustice. 


The  problem  represented  by  the  illus- 
tration on  page  305  of  the  August  Illumi- 
nating Engineer  requires  an  analysis  of 
the  rather  exacting  conditions  so  often 
found  in  a  typical  small  tailor  shop. 

While  much  of  the  necessary  informa- 
tion to  properly  solve  such  a  problem  is 
given,  yet  several  essential  details,  such  as 
color  of  walls,  cost  of  current,  etc.,  can 
only  be  assumed,  and  a  scheme  must  be 
devised  to  properly  illuminate  the  shop  in 
question  from  a  study  of  the  picture. 

In  the  design  of  this  system  many  im- 
portant factors  must  be  considered  in  or- 
der to  insure  a  satisfactory  installation 
from  the  viewpoints  of  the  owner,  de- 
signer and  the  manufacturers  of  the  lamps 
employed;  of  which  the  following  pre- 
dominate : 

I.  A  high  intensity  must  be  provided  in 
view  of  the  general  dark  nature  of  the 
walls  and  material  displayed,  and  also  to 
meet  the  exacting  demands  at  the  cutting 
and  sewing  tables  where  dark  colored 
materials  are  handled. 


2.  A  high  standard  of  diffusion  is  im- 
perative; hence,  the  use  of  small  or  medi- 
um size  units  is  evident. 

3.  The  color  of  the  light  must  be  as 
near  daylight  as  possible. 

4.  The  efficiency  of  distribution  of  units 
must  be  high  in  order  that  the  installation 
can  be  made  at  minimum  expense. 

5.  The  units  employed  must  be  neat, 
ornamental  and  attractive  in  appearance. 

6.  The  units  adopted  should  have  the 
lowest  operating  cost,  without  sacrificing 
the  above  factors,  including:  (a)  Efficien- 
cy or  cost  of  current  consumed;  (b)  cost 
of  renewals  or  maintenance. 

7.  First  cost  of  lamps  or  investment 
should  be  a  minimum  (quality  consid- 
ered). 

(Investment  is  the  item  of  least  im- 
portance- because  any  justified  difference 
in  first  cost  is  based  on  the  relative  total 
cost  of  operation  consisting  of  items  A. 
and  B.) 

With  the  above  factors  in  mind,  it  is  as- 
sumed that  a  mean  intensity  of  6  foot- 
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FIG.    I. — THE  TAILOR   SHOP. 


candles  will  be  entirely  adequate  for  the 
severe  demands  of  the  shop  pictured  and  it 
is  determined  to  employ  Westinghouse 
Nernst  lamps. 

In  the  opinion  of  the  writer,  if  Westing- 
house  Nernsts  are  used  in  medium  or 
small  sizes  the  average  intensity  of  6  foot- 
candles  would  be  maintained,  under  nor- 
mal operating  and  maintenance  conditions, 
allowing  for  losses  due  to  unclean  glass- 
ware, etc.,  at  an  efficiency  of  3  1-3  lumens 
per  watt;  that  is  to  say,  for  each  watt  per 
square  foot  of  energy  expended  an  in- 
tensity of  3  foot-candles  will  be  resultant. 

Hence  the  following  figures  are  in 
order : 

Size  room,  20  x  40  ft. 

Area,  SOO  sq.  ft. 

6  ft.  candles  divided  by  3.33  equals  1.8  watts  per 

square  foot. 
1.8  w./sq.  ft.  X  800  equals  1.440  kw.  connected 

load. 
Watts  per  lamp. .  .132  watt.  176  watt.     2  glower. 
Units  required 11  8  5.4(6) 

A  glance  at  the  picture  Fig.  i  and  plan 
will  show  that  the  required  11-132  watt 
single  glower  units  work  into  the  scheme 


without  difficulty  and  will  best  serve  the 
purpose,  for  consideration  must  be  given 
to  the  present  ceiling  construction,  which 
provides  three  ornamental  rosettes  down 
the  center  line  of  the  room  and  the  use 
of  these  designs  for  the  location  of  an 
outlet  will  add  to  the  artistic  appearance 
of  the  interior. 

The  outlets  are  arranged  as  shown  in 
the  plan,  the  distance  from  the  walls  being 
selected  at  approximately  5  feet  6  inches, 
so  that  the  units  will  be  near  the  edge  of 
the  tables.  Such  an  arrangement  will  elimi- 
nate objectionable  shadows  of  customers 
and  workmen  when  leaning  over  the 
stocks  and  is  to  be  recommended. 

In  regard  to  height,  the  distance  from 
lamp  to  floor  in  such  cases  where  sur- 
roundings are  generally  dark  should  be 
approximately  10  feet,  although  the  in- 
creased appearance  effected  by  the  raising 
the  units  may  make  it  desirable  to  in- 
crease the  height  to  11  or  even  12  feet, 
supporting  the  lamp  on  a  small  but  neatly 
designed  pendant. 
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FIG.    2. — ILLUMINATING   PLAN.       (x)     I32    WATT   NERNST    SINGLE   GLOWER   UNITS. 


The  quality  of  the  Hght  is  a  very  im- 
portant factor,  especially  in  tailor  shops, 
where  dark  colored  goods  are  displayed. 
The  superior  quality  of  light  from  the 
Westinghouse  Nernst  lamp,  if  for  no  other 
reason,  at  once  gives  that  lamp  the  prefer- 
ence over  all  other  incandescent  lamps, 
for  from  the  standpoint  of  colors  there  is 
but  little  choice  between  the  short  car- 
bon arc,  the  high  quality  Welsbach  gas 
mantles  and  the  Westinghouse  Nernst 
lamp  with  blue  glassware. 

In  presenting  such  a  plan  to  the  owner 
the  total  operating  costs  and  investment 
involved  are  generally  the  items  which  are 
of  great  interest  and  are  the  chief  deter- 
mining factors  in  the  final  decision.  The 
installation  herein  outlined,  as  seen  be- 
low, will  appeal  to  the  average  lamp 
buyer : 

Number  132  watt  Westinghouse  Nernst  re- 
quired          11 

List  price  per  unit $7.50 

Discount  (for  less  than  $250) 55  % 

Net  price  per  unit $3,375 

Total  investment,   lamps   only $87.18 

The  average  burning  hours  for  such 
a  shop  will  be  approximately  4  hours  per 
day  or  100  hours  per  month,  and  with  this 
as  a  basis  and  an  assumed  cost  of  current 
of  16  cents  per  kilowatt-hour  the  follow- 
ing summary  indicates  the  total  operating 
expense  per  month: 


Connected  load 1.452  kw. 

Total  consumption  per  month 145.20  kw. 

Cost  of  current  per  month $14.52 

•Cost  of  maintenance  per  month    (.005  per 

kw.  hour) $0.73 

Total  operating  cost $15.25 

Economy  in  the  operation  of  this  sys- 
tem can  be  further  effected  by  installing 
a  system  of  wiring  shown  in  the  plans 
which  provide  three  circuits,  of  which  one 
controls  the  center  lights,  one  the  four 
rear  lights  and  the  third  circuit  the  four 
front  lights.  With  this  arrangement  the 
one  rear  circuit  only  need  be  in  operation 
on  bright  days  when  business  or  work  is 
slow,  and  can  be  supplemented,  if  desired, 
by  the  three  center  lights,  holding  the 
front  circuit  in  reserve  for  dark  and  busy 
days  and  night  service. 

The  investment  and  operating  expense 
of  a  modern  Westinghouse  Nernst  sys- 
tem of  illumination  is  such  a  trifling  sum, 
when  the  great  increase  in  illumination, 
appearance  and  efficiency  of  labor  are  se- 
cured, that  there  appears  to  be  no  legiti- 
mate reason  for  the  existence  of  the  great 
number  of  miserably  lighted  stores  of 
which  the  picture  above  is  a  good  sample. 

*  Maintenance  on  the  average  Nernst  installa- 
tion is  approximately  one-half  cent  per  kilowatt 
hour ;  the  exact  sum  depending  on  the  location 
and  cost  of  labor,  and  in  specific  installations, 
the  maintenance  cost  is  guaranteed  by  the  man- 
ufacturers. 
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The  Seats  of  the  Mighty 

(Concluded.) 


The  drawing  room  in  the  villa  of  Mrs. 
William  Astor,  shown  in  Fig.  i,  follows 
in  both  the  spirit  and  the  letter  the  deco- 
rative motives  of  Louis  XV.  Crystal 
chandeliers  with  imitation  candles  are 
used,  supplemented  by  wall  brackets  simi- 
liarly  equipped.  The  only  incongruity 
here  is  the  use  of  round  frosted  electric 
lamps.  This  is  a  common  error  with  fix- 
ture manufacturers.  Such  lamps,  in  com- 
mon parlance,  "  give  the  whole  thing 
away."  The  wax  candle  can  be  accurately 
imitated  with  a  piece  of  opal  glass  tubing, 
but  the  round  electric  lamp  has  about  as 
much  resemblance  to  a  real  candle  flame 
as  the  leaning  tower  of  Pisa  has  to  the 
the  Venus  of  Milo.  Miniature  electric 
bulbs  are  made  expressly  for  this  purpose, 
and  give  a  fairly  close  simulation  of  the 
candle  flame ;  and  why  they  are  not  used 
in  installations  of  this  type  is  one  of  the 
unsolved  mysteries. 

Fig.  2  is  a  view  of  the  drawing  room  in 
the  villa  of  the  Hon.  Perry  Belmont.  The 
furnishings  partake  of  the  French 
"  periods,"  but  are  less  distinctly  marked. 
The  crystal  chandeliers  are  magnificent 
specimens  of  their  kind;  and  the  kind  is 
very  good.  The  candles  are  supplied  with 
gas  tips,  which  give  a  satisfactory  sub- 
stitute for  the  flame  of  the  actual  candle. 

The  dining  room  in  Mr.  E.  D.  Morgan's 
villa  is  shown  in  Fig.  3.  Mr.  Morgan's 
prominence  and  interest  in  yachting  af- 
fairs is  plainly  shown  by  the  numerous 
trophies  here  displayed.  The  lighting  is 
somewhat  peculiar.  We  may  first  note 
the  absence  of  the  conventional  "  dome," 


or  central  chandelier  of  any  kind.  Clus- 
ters of  three  frosted  electric  lamps  will 
be  seen  above  the  capitals  of  the  pilasters. 
The  only  supplementary  illumination  is 
from  the  beautiful  candelabra  on  either 
side  of  the  fireplace.  We  opine  that  fix- 
ture manufacturers  will  hold  this  installa- 
tion in  very  low  esteem. 

Fig.  4  shows  the  reception  room  in  the 
villa  of  Mr.  Henry  Seligman.  The  archi- 
tecture is  purely  and  severely  classical, 
and  the  lighting  fixtures  are  as  distinctly 
of  the  Pompeian  type.  The  chandeliers 
represent  ancient  Roman  lamps,  but  the 
delusion  is  unfortunately  nearly  dispelled 
by  the  presence  of  the  modern  electric 
lamp  socket  and  bulb  in  place  of  the  oil 
flame  of  the  original.  This  is  another 
inexcusable  blunder  on  the  part  of  the  de- 
signer. At  least  the  socket  should  have 
been  concealed  in  the  support,  and  a  flame 
shaped  lamp  should  have  been  used  in 
place  of  the  commercial  16  c.  p.  bulb. 
When  will  fixture  designers  learn  that 
wearing  sweaters  with  dress  suits  spoils 
the  harmony  of  the  combination,  and  con- 
travenes the  canons  of  good  taste? 

The  two  standards  on  the  mantle  fol- 
low closely  the  Pompeian  models,  and 
have  the  virtue  of  frankly  disclosing  their 
use  of  modern  light  sources  by  being 
equipped  with  present-day  globes.  The 
large  standard  at  the  right  is  equipped 
with  globes  intended  to  imitate  the  flame 
of  a  torch;  and  if  one  wants  imitation 
this  is  just  the  thing  that  is  wanted. 

Fig.  5  shows  the  dining  room  in  the 
same    villa.      Here    we    step    forward    a 


FIG.   I. — DRAWING  ROOM,  VILLA.     MRS.  WILLIAM  ASTOR,  NEWPORT. 


FIG.  2. — ^DRAWING  ROOM,  VILLA.      MRS.  PERRY  BELMONT,   NEWPORT. 


FIG.    T,. — D1MN(.    R(JO.M,   VILLA.      :\.K.    i:     H.    M<)Kt,.\X,    XEV.  rO?.T. 


FIG.  4.- — RECEPTION  ROOM,  VILLA.      MR.   HENRY   SELIGMAN,   NEWPORT. 
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FIG.  S. — DINING  ROOM,  VILLA.      MR.     HENRY    SELIGMAN,    NEWPORT. 


couple  of  thousand  years  and  find  our- 
selves again  in  the  time  of  the  Louis.  The 
chandeliers  are  strictly  modern  adap- 
tations of  the  most  modern  of  our  light 
sources.  Luminous  fruits  and  flowers 
came  into  existence  with  the  electric  light, 
and  have  no  prototype  in  ancient  or 
medieval  devices.  What  an  infinite  pity  it 
is  that  the  electric  light  had  not  been  dis- 
covered in  the  time  of  Le  Brun !  What  a 
wealth  of  beautiful  creations  in  illumina- 
tion that  genius  of  art  and  his  colleagues 
would  have  evolved;  and  what  endless 
repetition  of  porcelain  "  candles "  we 
would  have  been  spared !  When  will  the 
genius  arise  among  us  who  can  think  and 
see  as  Le  Brun  thought  and  saw,  instead 
of  merely  clothing  himself  in  garments 
of  the  same  cut? 

In  this  cursory  inspection  of  these  mod- 
ern  palaces,   the   one   thought  that  must 


occur  to  the  observer,  when  the  general 
impression  of  magnificence  has  subsided, 
is  the  absolute  lack  of  originality  in  archi- 
tecture, decoration,  and  lighting  equip- 
ment. The  most  recent  of  the  artistic  mo- 
tives dates  back  at  least  two  centuries,  and 
the  oldest  more  than  two  thousand  years. 
That  no  little  skill  in  craftsmanship,  and 
cleverness  of  judgment  in  adaptation  has 
been  used  cannot  be  denied ;  but  of  real 
creative  genius  there  is  not  a  scintilla  of 
evidence.  Greece,  Rome,  Pompeii,  Paris : 
the  art  and  the  luxury  suggested  by  these 
four  cities  is  represented,  but  of  modern, 
not  to  say  American  thought  and  feeling 
and  habits  of  life  there  is  as  little  expres- 
sion as  there  is  in  the  faces  which  chil- 
dren cut  in  pumpkins  for  Hallowe'en. 

May  we  not  be  allowed  to  draw  a  final 
moral  of  tmiversal  application :  wealth  can 
neither  produce  nor  purchase  genius. 


368 


THE   ILLUMINATING   ENGINEER 


Theory^  and  Tedmology^ 


Plain  Talks  on  Illuminating  Engineering 

By  E.  L.  Elliott. 


No.  XXII.     Exterior  Lighting 
Fixtures. 

The  subject  of  exterior  lighting  fix- 
tures— which  is  concerned  chiefly  with 
what  are  commonly  called  lampposts,  but 
also  includes  brackets,  and  occasionally 
cable  suspension — is  one  which  has 
sprung  into  a  place  of  first  importance 
within  the  past  two  years.  The  old-fash- 
ioned lamppost,  which  supported  either  ^ 
metal  lantern  having  glass  panes,  or  a 
so-called  "  boulevard  globe,"  as  a  protec- 
tion against  the  weather  to  the  flame  gas 
lamp,  is  a  familiar  sight  to  every  one  who 
has  even  had  a  single  glimpse  of  a  city  or 
town. 

The  lampposts  that  had  served  long 
and  adequately  for  gas  illumination  were 
wholly  unfit  to  support  the  arc  lamp  when 
it  first  came  into  use  for  street  lighting; 
and  the  substitutes  and  makeshifts  which 
were  pressed  into  service  were  of  too  non- 
descript a  character  to  admit  of  classifica- 
tion, varying  from  the  enormously  high 
steel  tower  to  a  small  bracket  on  the  side 
of  a  telegraph  pole.  No  scientific  im- 
provement in  a  public  utility  was  ever 
embodied  in  an  uglier  form  than  the  arc 
lamp;  nor,  we  may  add,  was  ever  more 
misused  in  its  application.  Such  monu- 
ments of  crudity  as  the  average  arc  light 
installation  of  twenty-five  years  ago,  how- 
ever, are  peculiar  to  America ;  the  finer 
sense  of  the  eternal  fitness  of  things  in 
Europe  prevented  any  such  monstrosities. 

With  characteristic  American  impetu- 
osity we  have  suddenly  discovered  that 
street  lighting  fixtures  have  much  to  do 


with  the  appearance  of  city  streets,  apart 
from  the  illumination  afforded,  and  the 
popular  edict  has  gone  forth  to  hurry 
these  relics  of  vulgarity  to  the  scrap  heap 
and  put  something  befitting  our  modern 
ideas  of  culture  and  wealth  in  their 
places.  In  our  haste  to  accomplish  this 
we  have  sometimes  produced  results  not 
unlike  what  might  follow  if  an  assortment 
of  modish  clothing  were  distributed  to  a 
savage  tribe ;  but  even  the  donning  of  a 


WOODEN     LAMPPOST     WITH     BRUSH     ARC     LAMP. 
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verge  of  ugliness.  The  design  shown  in 
Fig.  I,  which  is  a  standard  gas  lamppost 
in  the  city  of  Paris,  cannot  be  criti- 
cised for  either  too  much  or  too  little 
elaboration.  While  plainly  expressing  in 
its  construction  the  mechanical  necessities 
for  its  existence,  the  excellent  proportions 
and  simplicity  or  the  ornamentation  com- 
mend it  to  careful  consideration.  Any 
considerable  excess  of  decoration  beyond 
this  would  look  out  of  place,  while  any 
stripping  of  the  ornamentation  shown 
would  give  a  sense  of  nudity.  There  is 
no  opportunity  for  any  considerable  di- 
vergence from  this  general  type  in  the 
use  of  the  single  mantle  burner  or  gas 
flame. 

When  it  comes  to  supporting  a  light- 
source  in  a  pendant  position  there  is  a 
greater  latitude  of  choice.  The  dififerent 
methods  may  be  classified  as  follows : 


FIG.    I. — GAS    LAMPPOST,    PARIS. 


silk  hat  and  bathing  trunks  is  an  evidence 
of  progress. 

Since  the  question  of  lighting  fixtures 
is  now  concerned  quite  as  much  with  art 
as  utility,  their  merits  and  demerits  have 
become  a  matter  of  opinion  as  welt  as  of 
fact;  and  there  are  generally  nearly  as 
many  different  opinions  as  there  are  dif- 
ferent individuals.  We  can,  therefore, 
only  hope  to  get  at  a  few  fundamentals. 

Whether  utility  or  art  be  considered, 
the  first  question  to  be  decided  is  whether 
the  light-source  is  to  be  supported  in  an 
upright  or  pendant  position.  In  most 
cases  the  source  itself  decides  this,  as  with 
the  gas  flame  and  the  upright  mantle 
burner,  which  must  have  an  upright  posi- 
tion, and  the  inverted  gas  burner  and  the 
arc  lamp,  which  must  have  a  pendant  po- 
sition, leaving  the  matter  of  choice  to 
those  cases  in  which  the  incandescent 
electric  lamp  is  used. 

There  will  probably  be  little  dissent 
from  the  statement  that,  however  other 
conditions  may  vary,  the  decorative  treat- 
ment is  limited  by  the  size  and  character 
of  the  light-source.  An  elaborate  or  mas- 
sive post  to  support  a  single  gas  flame  or 
mantle  burner  would  be  a  manifest  ab- 
surdity. It  does  not  follow,  however, 
that  such  a  post  need  to  be  plain  to  the 


-STANDARD,   BISHOP  S    CROOK   POST,    NEW 
YORK  CITY. 
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FIG.    3. — STANDARD   QUADRANT    POST,   NEW   YORK 
CITY. 

The  goose-neck,  or  bishop's  crook ; 

The  lyre; 

The  mast  arm,  or  bracket. 

The  first  of  these  is  a  very  famiHar 
type  and  may  be  found  with  a  variety  of 
embellishments,  in  all  of  which  the  curve 
of  the  crook  itself  is  the  principal  line  (?f 
beauty.  The  only  satisfactory  curves  are 
the  semicircle,  as  shown  in  Fig.  2,  or  the 
quadrant,  as  shown  in  Fig.  3.  All  sorts 
of  curliques  in  the  way  of  ostensible  ad- 
ditional support  are  used.  The  general 
type  is  always  pleasing  unless  overdone, 
and  has  the  advantage  of  placing  the 
light-source  beyond  the  curb. 

The  lyre  type,  shown  in  Fig.  4,  is  equal- 
ly  satisfactory   in   principle,    "  filling   the 


eye "  with  its  mechanical  completeness 
and  susceptible  of  an  artistic  turn  by  the 
mere  curvature  of  the  supports.  Addi- 
tional detail  can  be  added,  but  this  must 
be  done  with  caution,  for  it  is  easily  over- 
done. 

The  mast-arm  is  a  bracket  with  an 
extra  long  projection,  and  is  an  exceed- 
ingly difficult  construction  to  embody  in 
a  decorative  design.  This  perhaps  arises 
from  the  fact  that  the  mechanical  neces- 
sities of  the  case  embody  two  straight 
lines  at  right  angles,  a  figure  which  is  ab- 
solutely devoid  of  beauty;  and  to  attempt 
to  convert  this  geometrical  axiom  into  a 
poem  is  almost  as  difficult  as  the  pro- 
verbial task  of  making  a  silken  purse  out 
of  a  sow's  ear.  It  would  perhaps  be 
straining  the  point  to  add  that  the  con- 
struction is  painfully  suggestive  of  the  old 
tune  gibbet,  with  which  no  one  cares  to 
acknowledge  an  intimate  acquaintance. 
Figs.  5  and  6  show  two  fairly  creditable 
attempts  to  master  the  problem. 

Fig.  7  shows  a  rather  unique  scheme  of 
avoiding  the  rectangular  construction  by 
ostensibly  counterbalancing  the  weight 
of  the   lamp  by  enlarging  the  projecting 


FIG.   4. — STANDARD  LYRE  POST,   NEW   YORK   CITY. 
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FIG.      5. — STANDARD      MAST      ARM      POST,      NEW 
YORK   CITY. 

end  of  the  arm,  and  also  by  giving  the 
arm  a  curved  form.  While  opinions  will 
differ,  it  strikes  us  that  the  solution  is 
quite  successful. 

In  all  the  cases  thus  far  shown  a  single 
lamp  or  light-source  is  used,  and  following 
the  principle  first  set  forth,  the  artistic 
treatment  is  limited.  Where  greater  dec- 
orative efifect  is  required  than  this,  it  is 
plain  that  more  than  one  light  unit  must 
be  supported  by  the  fixture.  "  More  than 
one  "  means  any  number  from  two  to  in- 
finity; the  choice  of  numbers  is  therefore 
unlimited.  The  only  question  in  contro- 
versy in  this  case  is  between  the  utili- 
tarian results  and  the  artistic  effect.  Any 
illuminating  engineer,  or  even  near-illum- 
inating engineer,  will  at  once  tell  you 
that  you  will  get  better  illumination  by 
evenly  distributing  your  sources  than  by 
using  them  in  clusters ;  and  there  is  no 
denying  the  truth  of  the  statement.  As 
in  most  cases  of  controversy,  the  result  is 
usually  a  compromise.  The  number  of 
lamps  used  on  a  single  post  rarely  exceeds 
five,  and  is  more  often  reduced  to  two. 

For  some  reason  there  seems  to  be  an 
abiding    tendency    among    architects    to 


place  all  light-sources  in  an  upright  posi- 
tion. This  is  probably  a  lingering  tradi- 
tion of  the  ancient  torch  or  flame  source. 
Whatever  reason  or  argument  may  be 
brought  forth  to  justify  this  arrangement 
from  the  artistic  side,  it  is  indefensible 
from  the  utilitarian  standpoint.  A  light- 
source  is  invariably  placed  above  the  ob- 
jects to  be  illuminated,  and  the  simplest 
reasoning  shows  that  supporting  them 
from  below  obstructs  the  passage  of  the 
light  to  a  greater  or  less  extent  and  hence 
interferes  with  their  greatest  usefulness. 
Fig.  8  is  a  typical  example  of  this  kind, 
of  which  there  are  many  others. 

A  similar  installation  was  so  severely 
criticised  by  Dr.  Bloch  in  our  last  issue. 
From  a  purely  engineering  standpoint 
there  is  no  question  that  these  lamp- 
posts are  open  to  serious  objection. 
The  upright  position  of  the  lamp,  the 
massive  arms  underneath,  and  the  cluster- 
ing of  five  sources  so  near  together  com- 
bine to  produce  a  very  considerable  inter- 
ference with  the  illumination  of  the 
pavement. 

A  very  similar  installation  in  Los  An- 


FIG.  6. 
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geles,  which  was  probably  the  first  of  its 
kind  installed  in  this  country,  caused  no 
little  dissatisfaction  after  the  novelty  of 
its  striking  appearance  had  worn  off,  on 
account  of  the  cost  of  maintenance. 

The  posts  are  acceptable  enough  as 
pieces  of  sculpture  or  art  metal  work,  but 
the  fact  iBUSt  not  be  overlooked  in  con- 
sidering lampposts  as  architectural  em- 
bellishments that  they  become  absolutely 
devoid  of  any  such  quality  by  night.  The 
contrast  between  the  brilliancy  of  the 
light-source  and  the  comparatively  dark 
shadow  of  the  post  throws  the  latter  into 
an  obscurity  that  effectually  obliterates 
all  traces  of  art.  A  night  view  of  the  in- 
stallation shown  in  Fig.  9  proves  this 
point. 

The  few  typical  cases  that  we  have  tak- 
en up  show  clearly  enough  that  the  subject 
of  the  design  and  construction  of  lamp- 
posts has  by  no  means  been  exhausted ; 
indeed,  it  would  be  quite  impossible  to 
point  at  any  particular  post  among  those 
illustrated,  or  the  innumerable  variations 
of  their  types,  and  say,  "  here  is  a  perfect 
post."  What  is  more,  such  a  state  of  af- 
fairs is  never  likely  to  occur ;  for  so  long 
as  art  has  any  part  in  the  construction  of 
a  post,  so  long  there  will  be  radical  dif- 
ferences of  opinion  as  to  its  merits. 

A  more  important  lesson  to  be  drawn 
from  the  discussion  is,  that  the  principles 
of  illuminating  engineering  cannot  be  ig- 
nored, no  matter  what  the  demands  for 
art  mav  be. 


FIG.  7. 


FIG.  8. 


FIG.   9. — BRO.ADWAY    AND   FIFTH    STREET,    LOS   ANGELES. 
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The    Illuminating    Engineering    So- 
ciety Convention 

The  time  and  place  of  meeting  of  the 
Third  Annual  Convention  of  the  Illumi- 
nating Engineering  Society  were  an- 
nounced in  our  last  issue.  Following  is 
the  programme  and  list  of  papers  and  re- 
ports to  be  presented: 

PROGRAMME. 

MONDAY^    SEPTEMBER   27TH. 

Afternoon. 
Opening  Session,  2  P.  M. 
Address  of  Welcome, 

T.   Commerford  Martin 
Response,  Walton  Clark 

President's   Address,  W.   H.   Gartley 

Reports  of  Committees : 

On  Nomenclature  and  Standards, 

Dr.  A.   C.   Humphreys,  Chairman 
On   Division   of   Membership, 

E.  L.  Elliott,  Chairman 

Evening. 
Musicale   in   the   Auditorium,    followed 
by  a  reception  in  the  Assembly  Room. 

TUESDAY^    SEPTEMBER   28tH. 

Morning. 
Review  of  the  historical  parade  in  con- 
nection   with    the    Hudson-Fulton    cele- 
bration. 

Evening. 

Session  for  the  presentation  and  dis- 
cussion of  papers  at  8  P.  M. 

WEDNESDAY,   SEPTEMBER  29TH. 

Morning. 
Session   for   the   presentation    and   dis- 
cussion of  papers  at  lo  A.  M. 


Afternoon  and  Evening. 

Session  for  the  reading  and  discussion 
of  papers  at  2  P.  M. 

Arrangements  for  the  entertainment  of 
the  lady  guests,  and  for  a  general  inspec- 
tion of  the  illumination  in  the  evening 
will  be  announced  later  by  the  Entertain- 
ment Committee. 

PAPERS. 

The  following  list  includes  papers  that 
are  now  being  prepared  for  presentation. 
It  is  probable  that  others   will  be  added 
to  this  list : 
Ethics   of   Illuminating   Engineering, 

E.  L.  Elliott 
Notes  on   Illuminating  Engineering 
Practice  in  Europe, 

H.   Thurston  Owens 
The  Importance  of  Illuminometry  in 
Practical  Illuminating  Engineering. 

Norman  Macbeth 
Efficiency  of  Lighting  Installations, 

A.  L.  Eustice 
Shades  and  Reflectors, 

Dr.  Louis  Bell 
The  Design   of  Reflectors, 

A.  J.  Sweet 
Diffusing  Mediums, 

A.   J.   Marshall 
Factor}'  and  i\Iill  Lighting, 

L.  B.  Marks 
The  Photometric  Laboratory  of  the 
L^nited   Gas   Improvement   Co.. 

C.  O.  Bond 
The  New  Physical  Laboratory  of  the 
National   Electric  Lamp  Association, 

Dr.  E.  P.  Hyde 
The  Light  of  the  Firefly, 

Ives  and  Coblentz 
Notes  on  Chemical  Luminosity, 

Dr.  Ang-elo  Simonini 
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The  Problem  of  Heterochrome 

Photometry,  P.  S.  Millar 

Description  of  a  Demonstration 

Lighting  Installation,  W.  C.  Morris 
Discussion  of  the  Efficiency  of  the 

Moore  Light, 

Messrs.    Hyde,    Woodwell,    Sharp    and 

Millar 

EXHIBITION. 

The  exhibition  feature  of  the  conven- 
tion, which  was  so  successfully  intro- 
duced last  year,  will  be  extended  in  scope 
during  the  coming  convention.  The 
committee  have  been  fortunate  in  secur- 
ing the  use  of  the  building  at  5  West 
Thirty-ninth  street,  about  midway  be- 
tween Fifth  avenue  and  the  Engineering 
Societies'  Building.  This  building  was 
especially  fitted  up  and  occupied  for  a 
number  of  years  by  a  prominent  manufac- 
turer of  lighting  fixtures,  and  is  admira- 
bly adapted  to  the  purpose. 

A  historical  and  educational  exhibit 
will  be  arranged  under  the  direct  auspices 
of  the  Exhibition  Committee.  In  addition 
to  this  there  will  be  exhibits  by  the  manu- 
facturers of  the  various  commercial  types 
of  electric  and  gas  lamps,  accessories  and 
fixtures. 

The  exhibition  will  be  especially  valu- 
able as  containing  a  number  of  the  latest 
developments  in  the  production  and  util- 
ization of  light  which  have  not  been  here- 
tofore publicly  exhibited  in  this  country. 

The  building  will  be  open  to  the  public 
from  8.30  a.m.  till  11  p.m. 

The  time  and  place  of  meeting  this  year 
will  afford  opportunities  for  the  study  and 
observation  of  decorative  and  spectacular 
lighting  which  have  never  before  been 
equaled  in  this  country,  and  will  prob- 
ably not  be  surpassed,  if  indeed  they  are 
equaled,  for  years  to  come.  If  the  illu- 
mination of  a  score  of  blocks  on  Broad- 
way is  worth  coming  to  see,  what  can  be 
said  of  the  illumination  of  not  only  New 
York  harbor,  but  of  the  whole  Hudson 
River  throughout  its  navigable  course? 
Another  unique  feature,  which  would  be 
absolutely  impossible  in  any  other  metrop- 
olis in  the  world,  will  be  the  parade  of  half 
a  hundred  modern  battleships  past  the  city 
and  up  the  river  which  was  first  sailed  bv 
the  cockleshell  called  the  Half  Moon. 


The  historical  streetiparade,  represent- 
mg  all  the  nations  of  the  earth,  will  take 
place  on  Tuesday,  and  without  doubt  will 
be  the  most  elaborate -and  imposing  pa- 
geant of  the  kind  ever  organized.  Excel- 
lent facilities  for  reviewing  this  instruct- 
ive and  inspiring  spectacle  will  be  given 
to  members  of  the  society  and  their  guests 
in  attendance  at  the  convention. 

The  sessions  of  the  convention  have 
been  so  arranged  as  to  conflict  as  little  as 
possible  with  the  principal  events  of  the 
Hudson-Fulton  celebration.  The  sessions, 
as  well  as  the  reception  on  Monday  even- 
ing, will  take  place  during  the  time  that 
purely  local  and  special  features  of  the 
celebration  are  being  earied  out. 

Although  the  Hudson-Fulton  celebra- 
tion will  undoubtedly  pi^ove  to  be  the  most 
magnificent  historical  festivity  that  has 
ever  taken  place  in  this  or  any  other  coun- 
try, the  members  of  the  society  and  others 
interested  in  the  subject  of  illuminating 
engineering  should  not  lose  sight  of  the 
fact  that  the  convention  itself  will  be  of 
special  interest,  and  of  lasting  benefit  to 
those  who  participate.  The  continued 
growth  of  the  society  and  of  illuminating 
engineering  will  be  fully  represented  in 
the  character  of  the  papers  presented,  a 
majority  of  which  will  set  forth  the  re- 
sults of  original  research  and  investiga- 
tion. 

It  is  intended  to  have  the  discussion  of 
the  papers  form  the  most  important  part 
of  the  proceedings.  To  this  end  all  papers 
will  be  presented  in  abstract,  leaving  the 
larger  part  of  the  time  for  discussion. 

No  one  intending  to  come  to  the  con- 
vention should  fail  to  be  present  at  the 
opening  session,  Monday  afternoon.  Be- 
sides the  opening  addresses,  there  will  be 
two  committee  reports,  one  of  which  is  of 
particular  interest  to  the  members.  This 
is  the  report  of  the  Committee  on  the 
Division  of  Membership,  which  was  ap- 
pointed at  the  last  annual  meeting  to  for- 
mulate a  method  of  classifying  members 
of  the  society  into  such  as  are  qualified 
to  take  the  title  of  Illuminating  Engineer 
and  those  who  are  learners  or  interested 
in  the  general  objects  of  the  society. 

Most  urgent  warning  is  given  to  those 
who  intend  to  come  to  secure  their  hotel 
accommodations    at    the    earliest    possible 
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date.  The  hotel  capacity  of  the  city  is 
barely  sufficient  to  meet  the  normal  condi- 
tions at  this  season  of  the  year,  and  with 
the  enormous  influx  of  visitors  to  the 
Hudson-Fulton  celebration  their  available 
means  of  accommodation  w^ill  be  taxed 
to  the  utmost.  Those  desiring  reserva- 
tions should  address  Mr.  A.  J.  Marshall, 
227  Fulton  street.  New  York  City. 

Modern  Construction  in  Lampposts 

We  Americans  have  been  prodigal 
users  of  wood.  When  one  is  in  a  hurry 
it  is  quite  natural  that  he  should  seize 
upon  the  materials  closest  at  hand  for 
whatever  he  has  to  do.  The  use  of  wood 
in  the  pioneer  days  accomplished  a  double 
purpose:  it  disposed  of  the  chief  encum- 
brance of  the  soil,  and  furnished  a  ma- 
terial which  lent  itself  readily  to  primi- 
tive methods  and  facilities  of  construc- 
tion. With  a  few  simple  hand  tools,  the 
ingenious  Yankee  could  build  a  dam  and 
erect  a  saw  mill,  with  no  other  use  of 
iron  than  for  the  saw  itself. 

The  wooden  age  in  America,  however, 
is  rapidly  passing.  The  land  has  long 
since  been  cleared  of  its  encumbering 
forests,  and  progress  in  ■  science  and  the 
arts  has  developed,  and  thereby  created 
a  demand  for  more  substantial  and  endur- 
ing material.  The  alarm  over  the  rapidly 
diminishing  supply  of  timber  is  perhaps 
no  better  founded  than  was  the  alarm  felt 
a  couple  of  generations  ago  over  the  im- 
minent extinction  of  the  sperm  whale. 
With  this  source  of  oil  gone,  from  what 
was  Hght  to  be  obtained?  Steel,  con- 
crete and  clay  products  are  supplying  the 
place  which  wood  occupied  a  half  century 
ago,  and  in  a  manner  as  far  superior  as 
the  modern  electric  light  is  superior  to 
the  old  whale  oil  lamp. 

Wooden  construction  is  of  necessity  un- 
substantial and  temporary,  and  inevitably 
carries  the  idea  of  either  a  makeshift  or 
of  a  lack  of  means  sufficient  to  procure 
more  enduring  and  modern  materials.  The 
wooden  lamp  post  for  electric  street  light- 
ing was  to  be  expected  in  the  early  stages 
of  the  art;  but  both  electric  lighting  and 
municipal  wealth  have  outgrown  these 
primitive  methods. 

The  movement  for  better  street  light- 
ing, which  has  made  such  rapid  headway 


during  the  past  two  years,  has  generally 
involved  the  use  of  not  only  the  more 
substantial  iron  construction  for  lamp 
posts,  but  has  taken  account  of  the 
artistic  appearance  as  well.  There  are 
still  a  few  cases,  however,  in  which 
wooden  posts  have  been  erected.  This 
is  undoubtedly  false  economy  from  every 
point  of  view;  while  such  posts  will  nat- 
urally be  somewhat  cheaper  than  those  of 
concrete  or  metal  construction,  they  are 
of  necessity  less  durable,  thus  making 
them  more  expensive  in  the  end,  besides 
giving  the  inevitable  stamp  of  cheapness 
and  makeshift  appearance. 

One  of  the  chief  objects  in  the  newer 
lighting  installations  is  to  advertise  the 
city ;  and  it  is  a  notoriously  poor  policy  to 
send  out  an  advertising  agent  cheaply 
dressed.  Brilliant  illumination  will  in- 
variably produce  a  favorable  impression, 
but  it  should  be  remembered  that  the 
lamps  do  not  burn  by  day,  and  that  the 
only  advertising  value  during  daylight 
hours  is  confined  to  the  posts  themselves. 
If  these  are  of  a  cheap  and  flimsy  con- 
struction they  suggest  a  desire  to  shine 
with  paste  diamonds. 

Modern  light  sources  are  worthy  of 
modern  lamp  posts;  and  the  modern  lamp 
post  is  of  metal  or  concrete  construction. 

The  Illumination  of  the   Singer 
Tower 

The  article  on  this  subject  published 
in  our  last  issue  has  brought  forth  a  most 
interesting  bit  of  illuminating  engineering 
history,  which  will  be  found  in  the  corre- 
spondence department  in  this  number. 

To  draw  a  practical  lesson  in  spectacu- 
lar lighting  from  the  illumination  pro- 
duced by  a  burning  building  is  a  striking 
example  of  the  peculiar  but  leading  char- 
acteristic of  the  inventive  mind ;  for  in- 
vention and  discovery  consist  in  nothing 
more  than  the  application  of  familiar  phe- 
nomena and  devices  to  new  and  original 
uses. 

The  fact  that  efforts  have  been  made 
to  adequately  illuminate  the  Statue  of 
Liberty,  which  graces  our  magnificent 
harbor  by  day  and  disgraces  it  by  night, 
is  also  both  interesting  and  instructive — 
interesting  as  suggesting  the  spectacle 
that  the  statue  would  produce  if  illuminat- 
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ed  on  the  line  of  the  Singer  Tower,  and 
suggestive  as  showing  the  absolute  su- 
periority of  private  enterprise  and  initia- 
tive over  government  lassitude  in  matters 
of  public  improvement. 

The  possibilities  of  the  searchlight  in 
exterior  spectacular  lighting  may  be  fair- 
ly well  conceived  by  a  consideration  of  the 
part  played  by  the  "  spot  light,"  which  is 
simply  a  searchlight  arranged  for  interior 
use,  in  theatrical  productions.  Mr.  Arm- 
strong's appreciation  of  this  fact  is  an- 
other evidence  of  his  inventive  genius. 

An  example  of  what  can  be  accom- 
plished by  this  Leviathan  of  modern  light 
sources  will  be  afforded  in  the  special  il- 
lumination during  the  coming  Hudson- 
Fulton  celebration,  which  will  make  a 
larger  use  of  the  searchlight  than  has  ever 
before  been  attempted.  In  the  words  of 
the  showman,  this  scene  alone  will  be 
worth  the  price  of  admission.  If  any 
further  proof  is  needed  of  the  grandeur 
and  beauty  of  the  effect  that  will  be  thus 
produced,  it  will  be  found  in  the  state- 
ment that  this  phase  of  the  spectacular 
illumination  is  in  charge  of  Mr.  W.  D.  A. 
Ryan,  whose  experience  and  familiarity 
with  the  searchlight,  and  whose  original- 
ity and  boldness  of  conception  of  spectac- 
ular lighting  effects,  undoubtedly  sur- 
passes that  of  any  other  American  illumi- 
nating engineer,  if  in  fact  it  is  equalled  in 
the  world. 

If  you  fail  to  "  take  in  "  the  Illuminating 
Engineering  Society  convention  and  the 
unparalleled  opportunities  for  the  practi- 
cal study  of  illumination,  you  will  miss 
half  of  your  life. 

Improvement    in    Illumination    and 
Improvement  in  Light   Sources 

The  most  important  single  step  in  the 
direction  of  the  better  use  of  artificial 
light  was  a  result  of  the  commercial  in- 
troduction of  the  enclosed  arc  lamp.  Its 
predecessor,  the  open  arc,  was  generally 
used  without  any  means  of  diffusion,  and 
its  blinding  glare  no  doubt  led  many,  if 
not  the  majority  of  users,  to  greatly  over- 
estimate its  real  illuminating  power.  The 
enclosed  arc  took  care  of  the  matter  of 
diffusion  itself.  If  clear  enclosing  globes 
were  used  they  soon  became  coated  with 
a  deposit  of  ash,  which  gave  practically 
the  same  diffusion  as  frosted  glass.    Part- 


ly to  hide  this  deposit  and  partly  to  make 
the  apparent  source  of  light  appear  larger, 
opalescent  enclosing  globes  were  generally 
used.  The  arc  itself  being  thus  entirely 
hidden  from  the  observer,  the  claim  was 
made  that  the  vapors  themselves  became 
incandescent,  and  the  term  "  incandescent 
arc  "  was  quite  generally  applied  for  some 
little  time  after  its  introduction.  The 
larger  apparent  source  and  the  much  bet- 
ter illumination  produced  on  account  of 
the  removal  of  the  glare  of  the  open  arc 
rendered  it  easy  to  persaude  the  user  that 
the  lamp  was  actually  giving  more  light 
than  the  older  form.  This  is  the  most 
conspicuous  case  on  record  where  a  light- 
unit  giving  better  illumination,  u  e.,  an 
illumination  which  enabled  the  eye  to  see 
better,  was  cheerfully  accepted  for  a 
source  of  considerably  higher  efficiency  in 
the  actual  production  of  light. 

The  same  advantage  which  proved  so 
eft'ective  in  the  introduction  of  the  incan- 
descent, or  glow  lamp,  and  which  will  al- 
ways prove  effective  with  Americans, 
namely,  greater  convenience  and  less  care, 
gave  the  enclosed  arc  the  lead  over  the 
more  efficient  type  which  it  displaced. 
Probably  the  most  valuable  thing  which 
the  enclosed  arc  lamp  accomplished,  how- 
ever, was  its  practical  demonstration  of 
the  importance  and  value  of  diffusion,  and 
in  bringing  out  the  basic  fact  of  illuminat- 
ing engineering — that  the  proper  ultiliza- 
tion  of  light  is  quite  as  important  as  its 
proper  production. 

In  view  of  the  lesson  taught  by  the  en- 
closed arc,  it  is  interesting  to  inquire 
what  lesson  in  illuminating  engineering, 
if  any,  is  to  be  found  in  the  recent  revo- 
lutionary improvements  in  the  production 
of  electric  light.  What,  for  example,  has 
the  tungsten  lamp  done  in  the  vi^ay  of 
bringing  about  a  better  use  of  light? 

We  may  observe  first  that  it  seems  des- 
tined to  repeat  for  incandescent  electric 
lighting  the  lesson  that  the  enclosed  arc 
taught  in  arc  lighting,  namely,  the  im- 
portance of  diffusion.  Both  its  larger  total 
candle  power  and  greater  intrinsic  bril- 
liancy have  worked  toward  this  end. 
When  the  50  or  100  c.  p.  tungsten,  with 
its  dazling  intensity  of  filahient,  was  put 
up  the  change  was  sufficiently  apparent, 
and  the  lesson  of  the  enclosed  arc  well 
enough  learned  to  cause  a  general  demand 
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for  diffusion.  Illuminating  engineering, 
however,  was  sufficiently  advanced  to 
show  how  to  secure  this  necessary  quality 
of  illumination  with  a  minimum  of  loss 
in  efficiency.  As  a  result,  the  tungsten 
lamp  has  rarely  been  installed  in  its  naked 
state,  but  in  conjunction  with  a  globe  or 
shade  carefully  designed  to  remove  the  in- 
tolerable glare,  and  at  the  same  time  give 
the  most  advantageous  distribution  of  its 
light.  The  tungsten  lamp  has  demon- 
strated the  necessity  of  considering  a  light 
source  as  an  element  of  a  lighting  unit 
rather  than  a  finished  product  in  itself. 

Undoubtedly  also  it  has  shown  the  ad- 
visability of  the  use  of  a  greater  total 
quantity  of  light  for  many  commercial 
purposes.  In  other  words,  the  tungsten 
lamp  has  raised  the  general  standard  of 
illumination.  It  is  safe  to  say  that  no 
single  improvement  in  light  production 
has  been  more  instrumental  in  the  im- 
provement of  illumination,  and  what  is 
the  same  thing,  the  furtherance  of  il- 
luminating engineering,  then  the  tungsten 
lamp.  While  these  results  must  have  fol- 
lowed in  any  case,  the  progressiveness 
and  wisdom  of  the  manufacturers  have 
enormously  accelerated  the  acceptance  of 
these  advantages  on  the  part  of  the  public. 

Beside  the  purely  practical  improve- 
ments thus  brought  about,  the  tungsten 
lamp  and  its  sponsors  are  responsible  for 
a  decided  start  toward  a  more  just  appre- 
ciation of  the  aesthetic  side  of  illumina- 
tion. The  tungsten  lighting  unit  has, 
without  exception,  had  some  claims  to 
artistic  merit;  at  least  it  never  displayed 
the  aggressive  ugliness  that  was  so  often 
in  evidence  with  the  old  carbon  lamp.    In 


this  respect  also  the  tungsten  lamp  has 
repeated  the  history  of  the  enclosed  arc 
lamp,  which  was  far  more  sightly  than 
the  old  open  arc.  The  tungsten  lamp  is, 
therefore,  quite  as  revolutionary  in  its  ef- 
fect upon  illuminating  engineering  as  in 
the  mere  scientific  property  of  efficiency. 

And  what  of  the  flaming  arc  lamp  ? 
What  does  its  remarkably  rapid  introduc- 
tion in  this  country  signify  as  to  improve- 
ment in  illumination?  Undoubtedly  its 
first  effect  is  along  the  same  line,  namely, 
of  showing  the  value  of  diffusion.  Though 
giving  seven  or  eight  times  as  much  light 
as  the  familiar  carbon  arc,  the  flaming  arc 
is  practically  free  from  glare.  By  its 
enormously  larger  flux  of  light,  as  well  as 
its  higher  efficiency,  in  both  of  which  re- 
spects it  almost  exactly  corresponds  to 
the  improvement  of  the  tungsten  over  the 
carbon  filament  lamp,  the  flaming  arc  has 
likewise  raised  the  standard  of  exterior 
illumination. 

This  is  of  much  greater  importance 
than  the  corresponding  effect  in  in- 
terior illumination.  Comparatively  speak- 
ing, our  streets  and  pubHc  squares,  at 
least  until  very  recently,  have  been  as 
dark  as  our  homes  were  before  the  days 
of  gas  and  electricity.  The  flaming  arc 
showed  a  new  standard  for  outdoor  light- 
ing; and  whether  its  half-brother,  the 
luminous  or  metallic  arc,  is  to  finally 
usurp  its  place  or  not,  the  lesson  which 
it  has  taught  will  never  be  forgotten. 
There  will  be  no  backward  step  in  ex- 
terior lighting,  but  a  constant  onward 
march  toward  a  degree  of  illumination 
corresponding  to  that  now  generally  de- 
manded for  interior  lighting. 


Notes  and  Comments 


Philadelphia  Spectacular  Lighting  Scheme 
Gets  a  Jolt 

TRACTION     COMPANY    WAKES    UP    AND    DIS- 
COVERS     THAT      LAMPPOSTS      BETWEEN 

TRACKS      WOULD      BE      DANGEROUS 

AND  EXPENSIVE  TO  THE  COMPANY. 

Ever  since  the  installation  of  the  memo- 
rial lampposts  around  its  memorable  City 
Hall,  nearly  a  year  ago,  Philadelphians 
have  been  agog  over  the  question  of  spec- 
tacular street  lighting.     A  plan  for  light- 


ing Broad  and  Market  streets — the  only 
streets  in  the  business  center  wide 
enough  for  ox  teams  to  pass  without 
bumping  the  trolley  cars — was  devised 
by  the  city  electrician,  which  involved 
the  placing  of  ornamental  posts  be- 
tween the  car  tracks  on  Market  street, 
to  carry  the  trolley  wires  and  support  arc 
lamps.  The  plan  was  widely  discussed  in 
the  daily  papers,  and  apparently  met  with 
general  approval.  On  the  eve  of  its  being 
carried  into  effect  the  Traction  Company 
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officers,  who  apparently  had  just  heard  of 
it,  rubbed  their  eyes  open  and  concluded 
that  the  scheme  wouldn't  do :  it  would  be 
dangerous  to  their  patrons ;  people  reach- 
ing out  of  the  car  windows  to  shake 
hands  with  their  friends  in  a  passing  car 
would  resent  having  their  greetings  brok- 
en off  by  contact  with  the  lampposts.  As 
the  only  way  to  avoid  this  contingency 
would  be  to  relay  the  tracks  farther  apart, 
at  the  cost  of  some  hundred  thousand 
of  dollars,  they  put  the  snuffer  on  the 
hopes  of  expectant  Philadelphians. 

As  soon  as  he  regained  his  mental  equi- 
librium from  this  sudden  throw-down,  the 
city  electrician  came  forward  with  a  plan 
for  placing  arches  over  the  street  at  in- 
tervals of  about  125  ft. ;  the  arches  to  be 
supported  by  decorative  iron  columns 
placed  along  the  curb,  and  to  have  arc 
lamps  suspended  from  the  center,  with  a 
string  of  incandescents  marking  the  arch 
on  either  side.  By  way  of  compensation, 
the  supporting  columns  were  to  be 
equipped  with  mail  boxes,  fire  alarm  boxes 
and  drinking  fountains.  What  kind  of 
drinks  were  to  be  supplied  was  not  stated. 
Even  public  telephones  were  suggested, 
thus  enabling  the  citizen  to  telephone 
down  a  couple  of  blocks  and  find  out  if  a 
car  was  coming.  The  only  thing  omitted 
— and  we  must  allow  something  for  the 
hasty  preparation  of  the  plans — was  a  roof 
garden  on  top  of  each  post,  lighted  with  a 
singing  arc. 

From  latest  press  reports,  however,  it 
appears  that  our  Friends  maj^  have  to  fore- 
go these  public  conveniences.  The  city 
electrician,  on  second  thought,  is  reported 
as  turning  down  the  arch  scheme  as  im- 
practical, stating  that  it  would  give  the 
street  the  appearance  of  having  an  elevat- 
ed railroad  on  it.  He  is  quite  right.  As 
a  permanent  street  lighting  installation, 
the  arch  has  very  little  claim  to  considera- 
tion, and  especially  on  a  street  as  wide  as 
Market  street,  Philadelphia.  Besides 
cluttering  up  the  sidewalk  with  the  sup- 
porting columns,  and  obstructing  the  view 
with  unsightly  overhead  construction  by 
day,  such  a  system  converts  the  street  into 
a  long,  low,  covered  passageway  by  night 
when  the  lamps  are  lighted.  The  avoid- 
ance of  such  a  mistake  at  the  cost  of  a 
hundred  thousand  dollars  would  indeed  be 
cheap;  and  Philadelphians  will  do  well  to 


uphold  the  stand  taken  by  their  city  elec- 
trician, whose  original  plans  possess  un- 
doubted merit,  and  are  sure  to  be  a  source 
of  pride  to  the  citizens  if  they  are  carried 
into  effect. 

Let  There  Be  Light,  and  Let  It  Be  Cheap 

CHICAGO      GOES      THE      DIVINE      FIAT      0N2 
BETTER. 

Chicago  is  the  proud  possessor  of  an 
electric  lighting  plant,  which  has  the 
unique  distinction  of  being  driven  by  its 
sewage.  Just  what  kind  of  water  wheels 
have  been  constructed  to  let  through  Chi- 
cago sewage  is  not  strictly  pertinent  to 
the  present  question.  The  fact  remains 
that  the  electric  plant  is  in  successful  use 
for  lighting  Chicago's  streets;  all  of 
which  is  fully  set  forth  in  the  twelfth  an- 
nual report  of  the  department  of  elec- 
tricity, which  is  headed  by  Mr.  William 
Carroll. 

It  is  claimed  that  the  municipal  lighting 
saves  the  city  $72,000  a  year.  It  is  to  be 
hoped  that  the  saving  will  be  expended 
in  giving  the  streets  still  better  illumina- 
tion, and  if  the  American' s  advice  is  taken 
this  will  be  done: 

The  advantages  of  a  city  brilliantly  lighted 
are  overwhelming.  Least  of  all  is  the  artistic 
effect,  the  impression  made  on  visitors  or 
sojourners  in  the  city,  who  are  at  once  im- 
pressed by  the  splendor  of  a  system  that 
turns  night  into  day  and  sheds  a  searchlight 
that  is  never  absent. 

The  ugly  spots  of  a  city  that  are  so  kindly 
hidden  by  the  coming  on  of  darkness  are  as 
ruthlessly  exposed  under  the  strong  electric 
light  as  in  the  full  glare  of  the  sun.  The 
continued  protrusion  of  these  plague  spots 
gives  the  citizen  no  time  to  forget  municipal 
negligence  or  indifference,  and  exhibits  re- 
morselessly the  eyesores  that  should  be  re- 
moved or  remedied. 

Jersey  City    Merchants  Want  a  Great  White 
Way 

THE     PROJECT     IS     TAKEN     TO     THE     MAYOR. 

With  New  York  and  its  original  Great 
White  Way  on  one  side  and  Newark  and 
its  brand  new  installation  of  flaming  arcs 
on  the  other,  Jersey  City  is  for  the  time 
quite  eclipsed.  The  instinct  of  self- 
defence,  if  nothing  else,  would  lead  its 
business  men  to  activity  looking  toward 
better  public  lighting.  Jersey  City  is  sim- 
ply following  the  course  taken  by  so  many 
other  cities,  in  which  the  progressive  busi- 


THE   ILLUMINATING   ENGINEER 


379 


ness  men  have  co-operated,  both  morally 
and  financially,  in  the  movement  for  bet- 
ter street  lighting.  That  the  outcome  vi^ill 
be  the  same  is  a  foregone  conclusion.  Jer- 
sey City  can  no  more  afford  to  leave  its 
business  streets  in  comparative  darkness 
than  can  any  other  tow^n;  less  so  in  fact, 
on  account  of  its  proximity  to  the  two 
other  cities  mentioned. 

Fifth  Avenue  to  Celebrate    the    Beginning    of 
Its  New  Life  By  a  Baptism  of  Light 

BUSINESS     MEN     OF    THE    STREET    WILL    AT- 
TEMPT   TO     MAKE    IT    THE    MOST    CON- 
SPICUOUS    FEATURE     DURING     THE 
HUDSON-FULTON     CELEBRA- 
TION. 

With  the  clearing  of  the  sidewalks  of 
obstructing  doorsteps,  and  the  widening 
of  the  roadway  through  its  most  traveled 
part,  which  is  expected  to  be  finished  in 
time  for  the  Hudson-Fulton  Celebration, 
the  Fifth  Avenue  Association,  represent- 
ing the  progressive  interests  of  the  thor- 
oughfare, are  planning  to  mark  the  event 
with  an  impressive  lighting  spectacle. 
If  the  spectacle  is  as  brilliant  as  the  rhet- 
oric of  the  writer  in  the  New  York  Herald 
it  will  indeed  do  justice  to  the  street, 
which  is  one  of  the  two  best  known  thor- 
oughfares on  the  western  continent: 

Fifth  avenue  will  be  ablaze  with  color  day 
and  night  during  the  two  weeks  of  festivity. 
And,  unless  the  plans  of  its  most  prominent 
merchants,  patrons,  adjacent  residents  and 
the  deeply  interested  public  in  general  mis- 
carry most  sadly,  the  finish  of  the  Hudson- 
Fulton  celebration  will  but  mark  the  contin- 
ued illumination  of  Fifth  avenue  in  memory 
of  Hendrick  Hudson,  Robert  Fulton  and  the 
splendid  celebration  in  their  honor  which 
awakened  Fifth  avenue  to  a  realizing  sense 
of  the  importance  to  its  property  owners, 
merchants  and  others  of  displaying  its  wealth 
of  art  treasures,  silks,  satins,  draperies  and 
jewels  to  the  public  view  by  night  as  well  as 
by  day. 

Drawn  shutters  and  gloomy  surroundings 
do  not  attract,  but  repel.  Fifth  avenue  must 
cast  aside  its  self  chosen  shroud  now  and 
forever  and  become  and  remain  one  of  the 
most  elaborately  illuminated  thoroughfares 
in  the  world,  not  only  during  the  period  to 
be  devoted  to  the  Hudson-Fulton  Celebra- 
tion, but  ever  after,  until  the  Empire  City 
has  ceased  to  be  and  until  foreign  callers 
have  ceased  to  knock  at  the  open  door  of  the 
city. 


Clippings 

Although  the  United  States  military  posts 
in  the  Philippines  have  long  been  lighted  by 
electricity,  similar  posts  nearer  home  are  still 
in  the  semi-darkness  of  kerosene.  Now  Fort 
Hamilton,  also,  is  to  be  rescued  from  Stand- 
ard Oil  clutches.  The  Government  has  just 
given  an  order  to  the  Brooklyn  Edison  Elec- 
tric Illuminating  Company  to  furnish  current 
for  2000  lamps  of  powers  to  be  hereafter 
specified.  These  are  to  light  officers'  houses, 
barracks,  hospital  and  streets  of  the  reserva- 
tion.— Brooklyn  Citizen. 

There  is  no  doubt  about  the  proposition 
[for  a  new  street  lighting  installation]  going 
through.  All  that  is  to  be  decided  is  the  most 
feasible  and  needed  place  for  the  process  of 
illumination  to  be  started.  Once  started,  Sec- 
retary Walter  B.  Moore,  who  has  nurtured 
the  project  since  its  incipiency,  feels  confident 
that  it  will  spread  until  the  whole  of  the 
business  section  of  Dayton  is  beautified  and 
improved  with  the  lighting  system.  The  ac- 
tion is  not  only  countenanced,  but  encouraged 
by  public-spirited  citizens. — Dayton  (O.) 
Herald. 

Property  owners  in  East  Front  and  Board- 
man  streets  call  attention  to  the  lack  of  street 
lighting.  In  the  Bowery  in  New  York  City 
crime  was  practically  abolished  by  street 
lights.  It  is  claimed  by  well  versed  men  that 
at  least  ten  additional  street  lamps  should  be 
installed  in  East  Front  street  alone. — Youngs- 
town   (O.)  Indicator. 

The  lights  are  now  being  installed  on  the 
Seventh  Street  Bridge  and  will  be  turned  on 
for  the  first  time  to-night.  The  roadway  on 
the  bridge  will  be  illuminated  with  flaming 
arc  lamps,  the  total  illumination  being  20,- 
000  cp.  Manager  Harry  Davis  of  the  Forbes 
Field  Hippodrome  has  arranged  to  install  50 
arc  lamps  for  lighting  the  spacious  grand 
stand  and  125,000  cp.  from  flaming  arc  lamps 
to  light  the  arena. — Pittsburgh  Dispatch. 

The  Tokio,  Japan,  Electric  Light  Company 
supplies  (April  30)  86,078  families  with  368,- 
627  electric  lights,  and  1451  houses  or  con- 
cerns with  5294  hp.  in  electric  power.  Out 
of  1,844,331  3'^en  ($922,165)  in  the  last  half 
year  the  company  made  a  working  profit  of 
1,153,124  yen  ($576,562). — New  York  Sun. 

E.  H.  Stewart  and  George  Barnhart,  O.,  R. 
&  N.  engineers,  and  G.  E.  Foster,  an  engi- 
neer on  the  Northern  Pacific,  testified  to- 
day before  the  railroad  commission  in  favor 
of  electric  headlights  over  acetylene.  The 
electric  headlight,  in  the  opinion  of  the  engi- 
neers, is  the  only  light  to  be  considered. — 
Spokane   (Wash.)  Spokesmen-Key. 
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Electric  Illumination   Topics  in 
Great  Britain 

By  James  A.  Seager.  . 
(Special  Correspondent.) 
The  pacific  invasion  of  Great  Britain 
by  America  is  exemplified  by  the  colossal 
store  which  Mr.  Selfridge  opened  some 
four  months  ago  at  the  western  end  of 
Oxford  street,  London.  The  frontage  of 
the  block,  consisting  of  four  floors  above 
ground  and  two  below,  reaches  from  Duke 
street  on  the  east  towards  Orchard  street 
on  the  west.     The  architects  were  Mr.  R. 


Frank  Atkinson,  F.R.I. B. A.,  of  London, 
and  Mr.  D.  H.  Burnham  &  Co.,  of  Chi- 
cago. The  premises  are  lighted  by  means 
of  arc  lamps,  three  hundred  and  five  lamps 
in  all  being  specified,  seventy-seven  of 
7.5  amperes,  two  hundred  and  twenty- 
three  of  6  amperes,  five  of  5  amperes  and 
nineteen  spares.  These  lamps  are  all  of 
the  enclosed  differential  type.  They  have 
one  shunt  and  one  series  coil,  with  self- 
contained  resistances,  and  are  suited  for 
burning  two  in  series  on  240  volts  direct 
current.  All  lamps  burn  very  steadily  for 
60  to  65  hours  without  recarboning,  am- 


FIG.    I. — ILLUMINATION,   SELFRIDGE   &  CO.'s   NEW  DEPARTMENT   STORE,  LONDON. 
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FTG.   2. — ANOTHER  VIEW,    SELFRIDGE   &  CO.  S    NEW    STORE,   LONEON. 


pie  ventilation  being  provided.  Sixty-seven 
are  of  the  single  enclosed  class,  with  con- 
ical covers  finished  in  white  enamel  and 
having  pine  shaped  opal  globes.  The  7.5 
ampere  lamps  of  this  class  are  fitted  with 
carbons  of  13  m/m  and  the  6-ampere  with 
carbons  of  12  m/m  diameter.  Two  hun- 
dred and  thirty-eight  are  of  the  double  en- 
closed class,  having  ornamental  cases  of 
Corinthian  pillar  design  finished  in  black 
and  silver  and  fitted  with  clear  glass  inner 
globes  and  special  opal  outers  designed  to 
ensure  special  diffusion  of  light.  These 
lamps  are  fitted  with  carbons  of  13,  12  and 
II  m/m  diameter,  respectively,  according 
to  amperage. 

During  the  present  brilliant  summer 
weather  the  subject  of  artificial  illumina- 
tion is  not  a  particularly  absorbing  one, 
and  the  photographing  of  artificial  illu- 
minants  by  daylight  is  distinctly  to  be 
deprecated.  Perhaps,  however,  the  ac- 
companying illustrations,  Figs,  i  and  2, 
secured  under  these  conditions,  may  af- 
ford some  idea  of  the  style  and  method  of 


distribution  of  the  lamps  as  seen  at  8.30 
o'clock  a.m.,  before  the  rush  hours  at  Sel- 
fridge's  have  set  in.  They  are  certainly 
interesting  as  illustrating  one  of  the  fin- 
est examples  of  electric  store  lighting  to 
be  found  in  Great  Britain. 

A  very  interesting  application  of  elec- 
tric illumination  has  just  been  developed 
in  connection  with  motor  car  work  by  C. 
A.  Vandervell  &  Co.,  of  London.  The 
great  trouble  has  hitherto  been  that  a  bat- 
tery of  sufficient  capacity  to  supply  power- 
ful headlights  is  heavy,  bulky,  expensive 
and  requires  a  long  charge  necessitating 
a  long  stop  at  a  garage.  The  problem  of 
providing  a  permanent  source  of  elec- 
tricity on  the  car,  doing  away  with  ex- 
cessive storage,  has  been  met  by  the  ap- 
plication of  the  "  Leitner  "  system  of  elec- 
tric train  lighting  to  motor  car  work.  It 
is  no  part  of  this  article  to  enter  into  en- 
gineering details,  but  it  may  be  briefly 
stated  that  the  Leitner  patent  variable 
speed  dynamo  driven  from  the  clutch 
shaft    or    cardan    is    capable    of    provid- 
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FIG.    3. — NEW    METAL    FILAMENT    LAMPS    FOR 
TRAIN   LIGHTING. 


ing  current  at  an  even  voltage  with 
a  very  wide  range  of  speed  by  means  of 
two  subsidiary  brushes  between  which  and 
the  main  brushes,  the  field  windings  are 
suitably  connected.  A  practical  speed 
range  of  i  to  6  (580  r.p.m.  to  3500  r.p.m.) 
can  be  obtained  by  a  dynamo  working  in 
conjunction  with  an  8-volt  battery,  giving 
a  mean  output  of  6  amperes.     An  auto- 


switch  automatically  connects  or  discon- 
nects the  battery  to  or  from  the  dynamo 
at  approximately  580  r.p.m.,  according  to 
the  condition  of  the  battery  and  the  rise 
or  fall  of  the  speed.  Fig.  3  shows  the 
type  of  metal  filament  lamp,  ranging  in 
candle  power  from  3  to  30  and  running 
on  4  to  12  volts,  specially  designed  to 
focus  correctly  in  the  headlight.  The 
I^eitner  equipment  generally  similar  to 
that  above  described  has  been  fitted  to 
one  of  the  omnibuses  of  the  London  Gen- 
eral Omnibus  Company,  a  current  of  6 
amperes  being  given  to  the  headlights, 
destination  indicator,  interior  lamps  and 
ignition,  at  a  pressure  of  10  volts. 

In  connection  with  the  great  summer 
show  called  the  White  City  with  which 
London  amuses  itself,  Messrs.  Simplex 
Conduits,  Ltd.,  have  been  endeavoring  to 
combine  instruction  with  amusement  by 
equipping  an  electrical  hose.  In  this  is 
displayed   more   particularly   the   applica- 


FIG.  4. — BEDROOM,  ELECTRIC  HOUSE,   WHITE  CITY,  LONDON. 
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FIG.   5. NEW   GLASSWARE   FOR   METAL   FILAMENT 

LAMPS, 


tion  of  electricity  for  domestic  purposes, 
such  as  heating,  cooking  and  lighting. 
The  building  is  divided  into  five  rooms, 
comprising  a  large  showroom  in  which 
visitors  may  examine  the  various  classes 
of  electrical  apparatus,  dining  room, 
drawing  room,  bedroom  and  kitchen.  In 
the  bedroom,  shown  in  Fig.  4,  special 
mention  may  be  made  of  a  new  design 
in  hand  glass  mirrors.  These  are  pro- 
vided with  a  special  lens  behind  which  is 
fixed  an  8  candle  power  electric  lamp.  A 
brilliant  light  may  therefore  be  concen- 
trated on   any  part  of  the  face   at  will. 

Mention  was  made  last  month  of  the 
very  rapid  progress  which  metallic  fila- 
ment lamps  are  making  in  Great  Britain, 
and  two  or  three  indications  of  this  ad- 
vance may  be  mentioned.  The  first  is 
that  makers  of  glassware  are  now  bring- 
ing out  special  lines  of  shades  suitable  for 
the  new  types  of  high  voltage,  high  effi- 
ciency lamps  with  long  bulbs.  For  ex- 
ample. Messrs.  Siemens  Dynamo  Works, 
Ltd.,  have  specially  designed  a  complete 
line  of  such  shades,  so  constructed  that 
the  end  of  the  lamp  only  is  shown.  Most 
of  the  shades^are  designed  so  as  to  soften 
the  brilliancy  of  the  high  voltage  lamps 
and  the  light  is  thus  rendered  most  dif- 
fused and  pleasant.  As  examples  of  these 
shades  are  shown  a  molded  flint  opales- 
cent globe  giving  a  very  good  effect,  and 
a  satin  etched  decorative  shade  in  the 
Adams  style   (Fig.  5). 

A  second  indication  is  the  various  de- 
vices adopted  for  metallic  filam.ent  clus- 
ter lighting.  One  of  these,  introduced 
into  England  by  G.  Braulik,  is  of  con- 
siderable interest,  as  it  combines  cluster- 
ing with  semi-direct,  semi-indirect  light- 
ing. In  the  type  of  fitting  shown  in  Fig. 
6  two  to   seven  lamps   can  be  combined 


FIG.    6. — SEMI-DIRECT    AND    SEMI -INDIRECT 
LIGHTING  UNIT. 

in  twenty-four  different  switchings, 
which  result  seems  rather  in  advance  of 
other  systems.  The  object  of  the  ar- 
rangement is  to  replace  the  arc  lamp  for 
interior  lighting,  uniting  the  advantages 
of  the  arc  with  a  steady  light,  shielded 
so  as  to  be  non-injurious  to  the  eyes. 
For  low  white  ceilings  in  proximity  to 
the  clusters  the  reflector  is  dispensed 
with,  and  Fig.  7  shows  the  distribu- 
tion of  light  from  five  tantalum  lamps 
of  50  h.  k.  each,  the  mean  spherical  can- 
dle power  being  310  h.  k.  For  rooms 
where  the  ceiling-  is  dark  or  removed  from 


FIG.    7. — DISTRIBUTION    CURVE    OF    INDIRECT 
LIGHTING    UNIT. 
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FIG.     8. — DISTRIBUTION     CURVE     OF     SEMI-DIRECT 
AND     SEMI-INDIRECT     LIGHTING     UNIT. 

the  source  of  illumination  a  reflector  of 
500  m/m.  is  added-  as  shown  in  the  illus- 
tration of  the  cluster,  and  Fig.  8  shows 
the  illumination  from  the  same  lamp 
cluster  with  the  shade.  The  curve 
marked  I.  shows  the  light  distribution 
from  the  complete  cluster,  while  curve 
11.  gives  the  distribution  of  light  due  to 
the  same  lighting  cluster  without  the 
glass  shade  fixed  beneath  the  lamps.  It 
will  be  seen  that  very  little  light  is  lo;;t 
in  absorption  through  this  shade,  its  func- 
tion being  a  more  thorough  diffusion  of 
the  light  intensity.  It  will,  of  course,  be 
apparent  that  the  cost  of  the  current  con- 
sumed by  such  clusters  is  considerably 
less  than  that  taken  by  arc  lamps  of  a 
similar  candle  power. 

Yet  a  third  symptom  of  the  spread  of 
metallic  filament  lighting  is  found  in  a 
patented  form  of  lantern  produced  by 
Messrs.  Drake  &  Gorham,  Ltd.,  of  West- 
minster, which  includes  a  system  of  ven- 
tilation adopted  to  prevent  blackening  of 
lamp  bulbs  which  so  seriously  militates 
against  their  adoption  in  out-of-doors  po- 
sitions, such  as  for  street  lighting  and 
the  illumination  of  railway  stations,  store 
windows  or  large  buildings.  The  lantern 
is  shown  in  Fig.  9,  the  method  of  ven- 
tilation consisting  in  the  heat  of  the  lamps 
inducing  a  current  of  air  through  the  hole 
in  the  bottom  of  the  globe,  through  a  per- 
forated disc  and  out  through  small  holes 
at  the   top,   covered   with   an   ornamental 


bonnet  to  keep  them  waterprcK)f.  This 
ventilation  keeps  the  lamps  comparative- 
ly cool,  even  when  very  high  candle  power 
is  used,  with  the  result  that  in  the  largest 
size  naade,  having  a  diameter  of  globe 
of  15  in.,  for  100  c.  p.  lamps  can  be  clus- 
tered. If  bulbs  of  this  power  were  en- 
closed under  a  globe  without  ventilation 
they  would  become  black  in  a  week.  The 
disc  which  holds  the  lamps  in  a  vertical 
position  acts  as  a  reflector,  and  in  con- 
junction with  the  opal  part  of  the  globe 
gives  a  very  fine  distribution  of  light. 

From  the  report  for  the  year  1908  of 
the  work  of  the  National  Physical  Lab- 
oratory, which  is  now  to  hand,  it  will  be 
found  that  in  addition  to  the  internation- 
al comparisons  of  light  standards  to  which 
reference  was  made  in  this  letter  of  last 
month,  a  large  number  of  comparisons 
have  been  made  throughout  the  year  be- 
tween the  National  Physical  Laboratory 
standard  pentane  lamp  and  the  primary 
electric  standards  of  the  laboratory.  An 
accuracy  of  one  part  in  1 000  is  aimed  at 
in  interpreting  the  value  of  the  unit  in  the 
various  electric  standards,  which  have 
been  or  are  being  made  at  the  laboratory. 
In  connection  with  this,  work  has  been 
done  in  the  establishment  of  two  new 
sets  of  standard  lamps  of  whiter  light 
than  those  used  for  electric  sub-standards. 


FIG.    9. — NEW    TYPE   LANTERN    FOR   OUTDOOR: 

LIGHTING,   WITH     METAL     FILAMENT 

LAMPS. 
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These  run  at  3.5  and  3.1  watts  per  candle 
respectively,  and  efforts  are  being  made 
to  obtain  further  sets  down  to  2  and  1.5 
watts  per  candle.  These  will  be  exceed- 
ingly useful  as  reliable  standards  for  the 
photometry  of  metallic  filament  lamps. 
To  meet  the  extended  use  of  high  power 
lamps  a  new  4^/2  metre  photometer  bench 
has  been  installed  in  the  Photometric 
Standards  section,  and  for  the  purpose 
of  systematizing  the  life  tests  of  glow 
lamps  to  the  Engineering  Standards  Com- 
mittee specification  a  new  equipment  of 
three  life  test  frames,  each  accommodat- 
ing 100  lamps  in  ten  separate  racks,  has 
been  constructed.  Each  frame  can  be 
tilted  so  that  the  lamps  in  it  may  be 
burned  at  any  desired  angle,  and  each 
frame  is  fed  by  a  separate  auto-trans- 
former excited  off  an  automatically  reg- 
ulated 240  volt  supply. 

An  article  by  Mr.  Launcelot  W.  Wild, 
in  The  Electrician  for  July  16,  is  attract- 
ing considerable  attention.  He  points  out 
th^t  the  flicker  photometer  gives  the  same 
reading  within  i  per  cent,  again  and 
again,  even  if  the  lights  tested  differ  in 
color  to  a  considerable  extent,  but  that 
it  cannot  be  said  to  show  equalities  of 
illumination.  It  credits  a  tungsten  fila- 
ment lamp  with  about  6  per  cent,  too  lit- 
tle candle  power  when  compared  with  a 
carbon  lamp. 

A  test  was  made  on  a  Sunbeam  tungsten 
lamp  of  1.5  watts  per  candle  power 
against  a  carbon  lamp  of  4.5  watts  per 
candle  power  by  the  double  balance 
method.  The  results  obtained  were  as 
follows : 

, Flickers. ^  Contrast.  Equality. 

Whit-  Sim-  Bun-  Lum- 

Wild.  man.  mance.  sen.  Prism,  mer. 

Max.   reading..  1.73     1.7.35  1.735  1.86     2.05  2.00 

Min.    reading..  1.72     1.715  1.71     1.79     1.72  1.70 

Mean    reading.  1.725  1.725  1.72     1.825  1.85  1.83 

It  is  seen  that  the  readings  on  the 
Bunsen,  prism  and  Lummer  photometers 
agree  closely  on  the  means,  but  these  are 
6  per  cent,  greater  than  the  results  ob- 
tained with  the  flickers.  The  deductions 
that  Mr.  Wild  makes  are  that  (l)  for 
testing  tungsten  lamps  against  carbon 
lamps,  a  flicker  head  must  not  be  used; 

(2)  equality  of  brightness  photometers 
fail  on  the  score  of  insenitiveness ;   and 

(3)  contrast  photometers  of  the  Bunsen 
type  alone  fulfill  the  required  conditions. 


although  it  is  a  pity  that  the  sensitiveness 
of  the  flicker  type  cannot  be  secured. 

From  Our  Readers 

[We  published  in  our  last  issue  a  de- 
scription of  the  exterior  lighting  of  the 
Singer  Tower.  The  data  and  photographs 
for  this  article  were  furnished  us  by  a 
source  wholly  unconnected  with  the  Sing- 
er Mfg.  Company,  as  well  as  the  engineers 
who  designed  the  lighting  installation.  As 
a  result  no  personal  mention  was  made  in 
connection  with  this  remarkable  and  mag- 
nificent piece  of  spectacular  lighting. 
Since  the  publication  of  the  article  we 
learned  that  the  original  conception  of  the 
idea  was  due  to  the  consulting  electrical 
engineer  of  the  building,  Mr.  Charles  G. 
Armstrong.  We  accordingly  requested 
Mr.  Armstrong  to  give  us  a  history  of  the 
case  and  received  the  following  very  in- 
teresting reply.  Ed.] 
Editor  The  Illuminating  Engineer: 

Dear  Sir:  Replying  to  your  letter  of 
the  1 6th  inst.,  I  will  state  that  the  history 
of  the  lighting  of  the  Singer  Building 
dates  back  a  good  many  years. 

My  first  conception  of  this  method  of 
illumination  came  about  through  a  fire  in 
Chicago,  which  beautifully  lighted  up  an 
adjacent  building,  giving  me  an  idea  of 
what  a  wholesale  reflected  lighting  prop- 
osition would  do  to  bring  out  the  archi- 
tectual  features  of  a  building.  It  has  also 
been  my  pleasure  to  have  had  the  oppor- 
tunity of  designing  the  lighting  plants  for 
a  good  many  theaters,  where  I  got  the  im- 
pression of  a  spot  light  effect  in  bringing 
out  a  given  object,  and  have  waited  a 
good  many  years  for  an  opportunity  to  put 
this  scheme  of  lighting  into  effect. 

The  first  example  of  an  object  that 
needed  lighting  of  this  character  was  the 
Goddess  of  Liberty,  and  I  have  long 
sought  an  opportunity  of  lighting  this 
statue  in  the  proper  manner;  but  unfortu- 
nately the  Gods  of  War  are  not  interest- 
ed in  refinements,  their  total  education 
being  to  destroy.  Beauty  has  no  part  in 
their  make-up,  and  propositions  for  beau- 
tifying New  York  Harbor  falls  on  deaf 
ears. 

The  first  client  that  I  found  willing  to 
listen  to  a  scheme  of  this  kind  was  the 
Singer    Mfg.    Company.      Here    was    a 
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building  of  most  difficult  coloring,  rais- 
ing its  head  far  above  all  others  on  lower 
Manhattan,  that  could  be  easily  made  a 
center  of  attraction,  but,  like  the  Goddess 
of  Liberty,  would  not  be  visible  after 
night.  A  great  many  plans  were  suggest- 
ed for  lighting  this  building;  flaming  arcs 
in  the  top,  outlining  the  building  a  la 
Coney  Island,  with  much  discussion  as  to 
the  practicability  of  this  or  that  scheme. 
The  writer  held  fast  to  his  original  idea, 
notwithstanding  that  there  was  so  much 
discussion  opposing  the  searchlight 
scheme  which  I  devised.  However,  speci- 
fications were  issued  from  my  office  call- 
ing for  propositions  on  lighting  the  out- 
side of  the  tower  with  searchlights. 

After   issuing   these    specifications    the 
General  Electric  Company  was  invited  to 
make  a  proposition.     Mr.  W.  D'A.  Ryan 
was  detailed  on  the  job  by  them  and  a 
series  of  experiments  were  tried  under  my 
supervision  at  the  works  of  the  General 
Electric     Company    at    Schenectady,     at 
which  time  it  developed  that  a  large  num- 
ber of  small  units  would  be  the  proper 
method  of  accomplishing  the  end  sought. 
Mr.  Ryan  at  this  stage  of  the  proceedings 
•  gave  most  valuable  assistance  in  calculat- 
ing the  amount  of  flux  required  and  the 
number  of  lamps.     My  first  idea  was  to 
place  the  lamps  as  they  are  now  placed, 
throwing  the  light  directly  on  the  build- 
ing, but  owing  to  the  supposed  difficulty 
of  breaking  mirrors  from  falling  particles 
of  red  hot  carbon,  I  suggested  that  the 
lamps    throw    their    beams    horizontally, 
and   that   mirrors   be   placed    around   the 
building,  giving  the  light  the  proper  angle 
to   throw   it  against  the   building.     This, 
however,  proved  to  be  too  expensive  on 
account  of  the  cost  of  mirrors,  and  some 
practical    experiments    conducted   by    the 
General   Electric   Company  demonstrated 
that  the  danger  of  breaking  the  mirrors 
was  imaginary  and  not  a  real  one,  princi- 
pally  owing   to   the   fact   that   Mr.    Ryan 
introduced  gauze  baskets  directly  beneath 
the  arc  in  such  a  way  as  not  to  material- 
ly obstruct  the  rays,  and  yet  to  catch  any 
particles  of  carbon  that  might  fall. 

One  of  the  most  serious  problems  we 


had  to  contend  with  was  the  placing  of 
the  lamps  a  sufficient  distance  from  the 
tower  in  order  to  get  the  distribution  of 
the  light  over  the  surface  of  the  build-, 
ing.  This  was  worked  out  with  great 
pains  by  Mr.  Ryan.  We  found  that  after 
placing  the  lamps  on  the  spots  originally 
calculated  that  it  was  necessary  to  en- 
tirely rearrange  them,  and  many  months 
were  spent  in  adjusting  and  arranging 
these  lamps,  this  work  being  done  partly 
by  the  General  Electric  Company,  partly 
by  the  contractors,  the  M.  B.  Foster  Elec- 
tric Company  and  by  the  engineering 
force  of  the  Singer  Mfg.  Company  under 
my  direction. 

One  of  the  difficult  features  of  this  in- 
stallation was  the  lighting  of  the  curved 
surfaces  above  the  thirty-fifth  floor,  which 
surfaces  could  not  be  reached,  except  by 
the  searchlights  down  below.  This  prob- 
lem I  solved  by  using  half-shade  reflectors 
of  aluminum,  so  that  the  lamps  themselves 
would  not  be  visible,  strictly  adhering  to- 
the  first  principle  of  illuminating  the 
building  by  reflected  light.  In  connection 
with  this  we  found  that  the  omission  of 
even  one  reflector  obscured  a  large  sec- 
tion of  the  building,  on  the  principle  of 
the  old  so-called  Luxifer  used  in  state 
lighting,  which  consisted  of  throwing  a 
glare  of  light  around  the  proscenium  arch 
into  the  eyes  of  the  audience,  thereby  mak- 
ing the  stage  practically  invisible.  An 
alluring  proposition  of  flaming  arcs  placed' 
on  the  top  of  the  tower  was  made  at  this- 
time  by  different  contractors,  9I]  of  them 
overlooking  the  above  fact. 

The  results  of  our  labors  speak  for 
themselves,  and  the  able  article  in  the 
August  number  of  your  magazine  tells 
better  than  I  can  the  effectiveness  of  this- 
method  of  illumination. 

I  wish  the  readers  of  this  magazine  to- 
know  that  credit  for  this  lighting  is  due 
first  and  all  the  time  to  the  officers  of  the 
Singer  Mfg.  Company,  who  adopted  my 
plan,  and  second  to  Mr.  W.  D.  A.  Ryan,, 
whose  untiring  energy  and  zeal  very  ma- 
terially aided  in  the  execution  of  this- 
work.  Yours  very  truly, 

CHARLES  G.  ARMSTRONG.. 
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Lighting  Company  Securities  as  Investments 


The  question  of  investment  probably 
has  a  greater  influence  upon  the  commer- 
cial activities  of  a  country  than  any  other 
single  agency.  The  sweeping  and  dis- 
astrous panic  can  always  be  traced  to  un- 
wise investment.  Confidence  feeds  upon 
itself,  and  waxes  fat  upon  its  food:  a  ju- 
dicious or  lucky  investment  of  a  dollar 
leads  to  the  less  cautious  investment  of 
two  more  dollars;  and  the  unwise  or  im- 
lucky  investment  of  the  two  dollars  causes 
the  investment  of  three  more  dollars  on 
mere  dreams  and  hopes  based  upon  noth- 
ing more  substantial  than  the  wish  to 
make  good  the  previous  investments.  If 
the  last  three  dollars  are  borrowed,  as  is 
likely  to  be  the  case  after  a  sufficient 
period  of  luck  and  prosperity,  and  the 
dreams  fail  to  materialize,  as  is  sure  to 
happen  sooner  or  later,  then  the  wiping 
out  of  the  entire  six  dollar  investment  is 
inevitable,  and  that  means  financial  panic. 

Were  money  never  invested  except 
upon  careful  investigation  and  deliberate 
judgment  of  the  facts,  and  then  only  such 
as  could  be  taken  from  accumulated  sur- 
plus, we  should  never  know  the  stress  and 
strain,  and  lingering  misery  incident  to 
the  financial  panic.  With  the  recent  ex- 
perience still  fresh,  in  our  minds  we  should 
be  in  a  receptive  mood  to  consider  the 
subject  of  investment  with  due  regard  to 
facts  and  principles. 

The  corporation,  as  Lawson  so  clearly 
pointed  out  in  his  dramatic  work  on 
finance,  is  the  modern  invention  for  col- 
lecting the  surplus  earnings  of  the  people 
and  using  their  combined  power  in  pro- 
ductive enterprise;  and,  as  he  also  points 
out,  the  invention  is  a  theoretically  per- 


fect device  for  accomplishing  this  bene- 
ficient  purpose.  That  the  results  are 
sometimes  quite  the  contrary  is  not  the 
fault  of  the  instrument,  but  of  those  using 
it.  The  question  of  investment  at  the 
present  day,  therefore,  simmers  down  to 
a  matter  of  the  purpose  and  management 
of  the  corporation.  An  attempt  to  analyze 
the  general  problem  and  apply  the  prin- 
ciples to  the  particular  class  of  corpora- 
tions which  are  engaged  in  furnishing 
light,  or  the  means  wherewith  to  produce 
it,  to  the  public,  may  not  be  without  in- 
terest. 

The  first  and  most  obvious  fact  in  re- 
gard to  the  corporation  is  its  public,  or 
quasi-public,  origin  and  nature;  it  is  a 
creation  of  the  State  and  amenable  to  its 
creator  for  the  general  conduct  of  its  af- 
fairs. Furthermore,  it  is  under  the  more 
or  less  direct  management  of  several  in- 
dividuals, so  that  the  risk  of  personal  dis- 
honesty, which  proved  fatal  in  so  many 
cases  of  the  old  time  co-partnership,  is 
practically  eliminated.  Obviously  there 
will  be  the  least  tempeation  to  premedi- 
tated dishonesty,  or  to  take  unwarranted 
chances,  where  there  is  the  greatest 
amount  of  public  surveillance.  The  saf- 
est investment  in  the  world  is  the  security 
issued  by  the  people's  own  corporation, 
commonly  known  as  the  government ;  and 
this  safety  is  due  to  no  other  cause  than 
that  every  citizen  is  a  natural  monitor  of 
the  conduct  of  those  who  manage  their 
corporate  interests.  The  more  conspicu- 
ously the  affairs  of  a  corporation  are  in 
the  public  eye,  the  less  the  chances  of  dis- 
honesty and  mismanagement,  and  the 
greater  the  safety  of  its  securities  as  an 
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investment.  This  supplies  the  greatest 
factor  of  safety  in  Ughting  company  se- 
curities. Both  in  the  nature  of  its  prod- 
uct, and  in  the  conditions  under  which  it 
operates,  a  lighting  company  is  brought 
into  continuous  and  conspicuous  contact 
with  the  pubHc.  Light  is  not  only  a  com- 
modity of  universal  use,  but  is  an  item  o£ 
no  small  consequence  in  the  general  ex- 
pense account  of  living. 

The  fact  that  in  recent  years  lighting 
companies  have  often  been  targets  for  the 
random  firing  of  political  agitators  and 
demagogues,  together  with  a  few  well- 
meaning  legislators,  should  be  considered 
rather  for  than  against  the  stability  of 
their  securities  as  investments.  The  fear 
of  hostile  legislation,  as  well  as  its  enact- 
ment, is  a  powerful  restraining  influence 
against  reckless  or  fraudulent  corporate 
management.  On  the  other  hand,  the 
highest  courts  of  the  land  have  repeatedly 
shown  in  their  decisions  that,  while  light- 
ing companies  are  no  more  exempt  from 
the  enaction  of  reasonable  laws  looking  to 
their  regulation  than  are  saving  banks, 
insurance  companies  and  other  public  in- 
stitutions, such  regulation  will  never  be 
permitted  to  become  confiscatory  nor  jeop- 
ardize their  possibilities  of  earning  rea- 
sonable profits.  Thus,  between  the  bul- 
wark of  the  courts  and  the  vigilance  of 
the  politicians  and  the  people,  the  course 
of  the  lighting  corporation  would  seem  to 
be  as  safely  confined  and  directed  as  is 
possible  in  human  affairs. 

With  this  double  assurance  of  honest 
and  efficient  management  the  nature  of 
the  business  with  reference  to  its  prob- 
able earnings  and  expansion  may  next  be 
considered.  On  this  point  the  record  of 
the  past  will  furnish  invaluable  data  for 
judging  the  future.  The  normal  increase 
of  the  electric  lighting  industry  for  the 
past  quarter  of  a  century  has  been  about 
20  per  cent,  per  annum,  and  there  are  no 
reasons  in  sight  why  this  rate  of  increase 
should  materially  decrease  for  years  to 
come.  The  gas  industry,  while  showing 
a  somewhat  less  rapid  rate  of  increase,  has 
nevertheless  maintained  a  steady  and  sub- 
stantial advance. 

Another  fact  of  the  utmost  importance 
is  that  light  is  one  of  the  absolute  neces- 
sities. While  its  use  may  be  restricted 
during  times  of  financial  depression,  ex- 


perience has  shown  within  the  past  two 
years  that  such  restriction,  even  in  the 
most  acute  stages  of  panic,  is  compara- 
tively trifling.  Food,  shelter  and  light  we 
must  have  so  long  as  we  are  alive,  and 
their  use  therefore  can  never  fall  below 
the  "irreducible  minimum."  It  is  a  fact 
that  the  lighting  companies  came  through 
the  recent  troublesome  times  in  better 
shape  than  any  other  of  the  great  indus- 
tries ;  in  fact,  a  very  considerable  number 
of  the  lighting  companies  actually  in- 
creased their  business  during  the  first  year 
of  the  depression.  A  corporation  supply- 
ing a  necessity  of  life  is  like  real  estate  in 
the  business  section  of  an  established  city ; 
fluctuations  in  its  value  will  always  be  a 
minimum. 

Besides  furnishing  one  of  the  prime 
necessities  of  life  there  are  a  great  num- 
ber of  cases  in  which  a  lighting  company 
has  a  monopoly  of  supplying  this  neces- 
sity to  its  community.  Without  touching 
upon  the  endless  theme  of  the  right  and 
wrong  of  monopoly,  there  can  be  no  ques- 
tion as  to  its  advantages  to  the  corpora- 
tion possessing  it.  There  are  some  pub- 
lic utilities,  furthermore,  which,  all  argu- 
ments to  the  contrary  notwithstanding, 
possess  the  quality  of  monopoly  in  the 
nature  of  things.  While  the  supplying  of 
luminants  does  not  wholly  come  under 
this  head,  it  doubtless  partakes  somewhat 
of  the  character  of  a  natural  monopoly. 
This  opinion  is  substantiated  by  the 
division  of  the  Public  Utilities  Commis- 
sion of  this  State  having  jurisdiction  in 
New  York  City,  by  its  recent  decision 
against  the  establishment  of  a  competing 
electric  lighting  company.  There  are  a 
large  number  of  examples  of  lighting  com- 
panies possessing  an  absolute  monopoly  of 
both  gas  and  electricity  that  so  conduct 
their  business  with  the  public  as  to  secure 
not  only  freedom  from  criticism,  but  a 
large  measure  of  evident  and  positive  good 
will.  It  has  been  said  that  the  best  gov- 
ernment of  all  is  an  absolute  monarchy, 
provided  you  have  the  right  monarch ; 
and,  all  things  considered,  the  best  service 
will  be  furnished  by  a  lighting  company 
possessing  an  absolute  monopoly,  pro- 
vided it  has  the  right  management.  The 
numerous  examples  where  such  manage- 
ment is  given  show  that  it  is  by  no  means 
an  impossible  nor  even  rare  condition. 
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As  a  financial  element  working  toward 
the  safety  of  lighting  company  securities 
as  investments  may  be  mentioned  the  im- 
portant part  which  such  a  company  plays 
in  the  progress  of  the  city  in  which  it 
operates.  The  value  of  good  public  light- 
ing as  an  advertisement  has  long  been 
recognized  by  private  corporations,  and 
within  the  past  two  years  the  fact  that  it 
can  be  turned  to  equal  advantage  in  pro- 
moting the  welfare  of  the  city  or  town  as 
a  whole  has  been  rapidly  gaining  ground. 
City  after  city  has,  within  this  period, 
put  in  elaborate  and  extensive  lighting  in- 
stallations for  the  express  purpose  of  ad- 
vancing its  general  prosperity.  Prosperity 
to  the  city  means  added  revenues  to  the 
lighting  company ;  self  interest,  therefore, 
would  dictate  a  liberal  and  aggressive  pol- 
icy on  the  part  of  the  lighting  company  to 
promote  public  progress. 

In  considering  lighting  company  securi- 
ties we  have  treated  the  subject  on  the 
basis  of  such  companies  supplying  only 
the  means  of  producing  light ;  but  the  col- 
lateral branches  of  heat  and  power  are  al- 
ways important  adjuncts  of  their  business, 
and  afford  equally  great  opportunities  for 
expansion,  thereby  adding  a  very  sub- 
stantial increment  to  their  earning  power. 

All  things  considered,  the  securities  is- 
sued by  the  lighting  companies  that  have 
a  record  for  efficient  management  and  a 
broad  and  liberal  policy  toward  the  pub- 
lic would  seem  to  possess  more  factors  of 
safety,  and  greater  promise  of  uninter- 
rupted dividends  than  those  of  any  other 
class  of  industrial  corporation. 

Some  Aphorisms  that  Are  Worth 
Reading 

"  Clever "  advertising  matter  is  too 
often  only  a  painfully  apparent  straining 
after  an  effect  which  it  just  misses  mak- 
ing. A  little  leaflet  was  going  the  rounds 
at  the  National  Electrical  Contractors' 
Associaion  convention  at  Toledo,  Ohio, 
which  was  written  for  the  purpose  of  ad- 
vertising a  leading  make  of  electrical 
fittings,  and  in  which  the  shots  of  wit  and 
wisdom  hit  the  mark  with  unusual  ac- 
curacy. 

The  first  page  of  the  leaflet  bore  the 
modest  title,  "  A  Few  Near-Thoughts 
Mostly    Evolved    from    the    Inner    Con- 


sciousness of  Tom  Ringgold."     The   fol- 
lowing are  extracts : 

Take  the  Inspector  home  to  dinner  with 
you  occasionally. 

Who's  the  Boss  ?  You,  or  your  busi- 
ness ? 

Never  tulk  to  a  woman  through  an  ink 
bottle. 

A  crook  is  a  crook,  regardless  of  the 
dimensions  of  his  crookery. 

Ordered  your  1910  airship  yet? 

'Tis  a  wise  man  that  knows  the  lowest 
price. 

The  tide  never  goes  out  so  far  it  can't 
get  back.  Business  never  gets  so  low  it 
can't  return  to  its  normal  level. 

"  Go  to  the  ant,  thou  sluggard.  Learn 
her  ways  and  be  wise."  Yes,  and  if  you 
will  give  either  more  or  less  attention  to 
the  "  ante  "  you  will  be  wiser. 

Mary  had  a  little  lamb; 

Its  legs  were  long  and  slender; 

And  everywhere  that  Mary  went, 
The  lamb  was  sure  to  'tend  her. 

Just  like  a  woman — always  got  to  have 
something  tagging  around  after  her. 
Ever  tag? 

"  Six  days  shalt  thou  labor,  and  do  all 
thy  work."  But  you  can  do  it  in  five,  if 
you  use  wiring  devices. 

Know  more  than  your  employees  ! 

Why  is  a  man  "  all  in "  when  he  is 
all  out? 

"  I'd  like  to  give  you  the  job.  Old  Man, 
but  your  price  is  high.  Now  if  you  can 
shade  it  a  bit,  to  meet  the  other  fellow's 
I'll  see  what  I  can  do,"  etc. 

HELP  !       HELP  !      HELP ! 

Is  your  catalogue  file  in  shape? 

Don't  be  stung- — clubbed — persuaded — 
jollied  —  bribed  —  threatened  —  scared 
— or  deceived  into  breaking  your  agree- 
ments. If  you  are  not  man  enough  to 
keep  them,  don't  make  them. 

You  need  knowledge  in  your  head 
more  than  goods  on  your  shelf.  Now  is 
the  period  in  which  you  should  give  heed 
to  the  future,  and  after  discovering  about 
what  contracts  will  be  let  in  your  vicinity, 
decide  what  proportion  you  are  entitled 
to.  Then  prepare  to  get  them.  Then  get 
them. 

Clean  your  windows,  paint  your  front 
and  see  that  your  electric  sign  is  a  credit 
to  you,  as  an  electrical  expert. 
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Illuminating  Engineering  as   Seen 
by  "The  Gasarc  " 

The  Gasarc  J  bearing  the  imprint  "  Vol- 
ume I,  July,  1909,  Number  5,"  has  just 
reached  us.  A  perusal  of  its  contents  dis- 
closes the  fact  that  it  is  the  house  organ 
of  the  General  Gas  Light  Company,  Kala- 
mazoo, Mich.,  generally  known  to  the 
lighting  fraternity  as  makers  of  the  Hum- 
phrey Gasarc.  As  this  is  the  first  number 
that  has  come  to  our  notice,  we  will  fol- 
low our  usual  custom  of  reviewing  it  as 
a  new  publication. 

This  issue  is  the  usual  six  by  nine  size, 
of  twelve  pages,  and  is  printed  on  India 
tinted  paper.  The  increasing  use  of  paper 
of  this  or  a  similar  tint  is  worthy  of  no- 
tice from  the  illuminating  engineering 
standpoint;  it  is  a  recognition  of  the  fact 
that  a  surface  having  a  tint  of  some  mel- 
low shade  in  which  yellow  predominates 
is  distinctly  restful  to  the  eyes,  in  com- 
parison with  a  pure  white  surface.  When 
in  addition  to  this  restful  color  a  dead 
or  matt  surface  is  used  the  combination 
affords  the  highest  degree  of  ocular  com- 
fort. 

Judged  by  this  issue,  The  Gasarc  is  well 
written  and  ably  edited,  and  can  well  hold 
up  its  head  among  the  best  of  its  class 
of  publications. 

Among  the  articles  is  one  entitled  "  Il- 
luminating Engineering,"  which  is  par- 
ticularly interesting  from  the  truly  hu- 
manistic view  which  it  takes  of  the  sub- 
ject. By  way  of  introduction  the  writer 
says: 

The  Gasarc  is  in  hearty  accord  with  the 
aims  and  achievements  of  real  illuminating 
engineering.  It  has,  however,  been  con- 
strained to  look  with  some  suspicion  on  the 
recent  promotion  of  various  societies  pur- 
porting to  be  formed  for  the  careful  study 
and  interchange  of  ideas  on  illumination  sub- 


jects. There  has  been  a  noticeable  lack  of 
calm,  dehberate  balancing  of  one  system  as 
compared  with  another  which  is  ordinarily 
looked  for  in  the  transactions  of  scientitic 
men.  The  readiness  with  which  the  flop 
from  the  unreserved  condemnation  of  large 
unit  lighting  to  an  enthusiastic  appreciation 
of  certain  forms  of  it  following  immediately 
on  the  bringing  out  of  glassware  or  clusters 
of  lamps  permitting  the  commercial  exploita- 
tions of  high  power  light  sources  might 
strike  one  as  peculiar. 

And  a  little  farther  on:  "We  make  the 
claim  that  we  have  been  doing  more  to 
raise  the  standard  of  gas  lighting  than 
any  other  company  in  this  country." 

The  article  then  discusses  in  an  intelli- 
gent manner  the  question  of  maintenance 
of  gas  arcs,  and  cites  some  special  in- 
stances to  prove  the  contention  of  the  su- 
periority of  the  gas  arc  over  individual 
mantle  burners.  Concluding  the  argu- 
ment, the  writer  says : 

There  is  unquestionably  a  use  and  field  for 
the  inverted  small  unit  gas  burner,  just  as 
there  is  for  the  arc  lamp,  but  each  have  their 
particular  scope  and  the  merchants  of  Atlan- 
tic City  have  been  poorly  advised  and  edu- 
cated along  improper  lines,  for  the  gas  fix- 
ture and  small  unit  of  burner  should  not  be 
used  as  a  general  medium  for  illumination 
for  stores,  except  in  certain  rather  rare  in- 
stances, although  a  large  number  of  their 
stores  are  so  lighted. 

Then  the  appearance  of  the  store  in  most 
instances  is  not  beautified  by  having  fixtures 
installed,  nor  is  the  same  candle  power  ob- 
tainable. 

Certainly  a  stable  for  horseless  carriages 
is  not  the  place  for  fixtures,  inverted  burn- 
ers and  holophane  glassware. 

To  clinch  the  argument  by  ocular  proof 
two  lighting  installations  are  shown 
(photographs  taken  by  daylight)  ;  one  an 
automobile  garage,  apparently  lighted  with 
chandeliers     supporting     three     inverted 
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mantle  burners  with  prismatic  glassware; 
the  other  a  drug  store  lighted  with  three 
gas  arcs.  The  former  bears  the  caption,  "A 
'  Scientific  '  Installation  ?  "  the  latter  "  A 
Humphrey  Installation."  Which  of  the 
two  is  the  better  lighted,  and  why,  is  not 
quite  clear  to  us. 

Taking  a  general  survey  of  the  article 
from  an  airship  point  of  view,  from  which 
the  various  methods  of  lighting  appear  in 
their  true  perspective,  we  are  strongly  re- 
minded of  the  well  meaning  efforts  that 
have  been  made,  from  time  to  time,  to 
bring  all  of  the  various  religious  denomi- 
nations into  one  fold.  This  is  an  easy 
enough  task,  as  the  Methodist  sees  it; 
all  that  is  necessary  is  for  the  other  de- 
nominations to  recognize  the  error  of  their 
ways,  and  embrace  the  true  faith  of  Meth- 
odism; and  so  with  the  other  isms.  The 
old  definitions  of  orthodoxy  and  hetero- 
doxy contain  a  deal  of  human  philosophy : 
"  orthodoxy  is  my-doxy,  heterodoxy  is 
your-doxy."  The  Gasarc  has  a  wholesome 
respect  for  "  real  illuminating  engineer- 
ing," which  may  be  known  by  its  wise  use 
of  the  gas  arc;  and  with  true  piety  it  la- 
ments the  tendency  displayed  by  certain 
societies  to  wander  off  after  strange  gods 
in  the  form  of  individual  inverted  burners 
equipped  with  prismatic  shades.  It  is 
painfully  apparent  that  the  fair  name  of 
this  new  science  has  been  prostituted  to 
the  selfish  ends  of  promoting  the  sales  of 
particular  lighting  devices — other  than 
gas  arcs. 

Truly  we  are  all  very  human;  and  no 
amount  of  science,  or  profession,  or  asso- 
ciation will  CA^er  take  away  our  inalien- 
able right  to  toot  our  own  precious  horn. 
And  after  all,  would  it  not  be  a  very 
monotonous  existence  if  there  were  no 
horns  tooting?  Whether  we  shall  ever 
hear  the  "  music  of  the  spheres  "  we  know 
not;  meanwhile  let  us  incline  our  ears 
with  due  appreciation  to  the  worldly  and 
human  tooting  of  horns,  and  each  do  his 
best  to  "  make  a  joyful  noise." 

Engineering  Illumination  for  Money 

There  is  this  characteristic  difference 
between  America  and  Europe  in  its  atti- 
tude toward  the  development  of  science: 
America  pursues  science  for  the  money 
there  is  in  it;  Europe  pursues  it  for  honor 


and  glory.  The  results  from  following 
the  subject  from  these  two  viewpoints 
are  precisely  as  would  be  expected :  Eu- 
rope leads  in  theoretical  discovery;  Amer- 
ica leads  in  practical  application.  Elim- 
inate the  motive  of  financial  gain  in 
America,  and  the  path  of  its  progress  in 
science  would  "  dwindle  into  a  squirrel 
track  and  run  up  a  tree."  Unless,  there- 
fore, we  are  willing  to  drop  out  of  the 
line  of  march  of  progress  altogether,  we 
must  accept  the  motive,  which  has  led  us 
on  to  so  many  brilliant  victories,  at  its 
face  value. 

There  are  always  plenty  of  individuals 
content  to  sit  on  the  fence  and  see  the 
procession  go  by,  grumble  if  the  dust  gets 
into  their  eyes,  and  drop  meekly  in  among 
the  stragglers  at  the  tail  end.  The  prog- 
ress of  illuminating  engineering  affords  a 
recent  example ;  and  mutterings  may  still 
be  heard,  if  one  has  the  time  or  patience 
to  listen,  that  the  whole  thing  is  a  com- 
mercial scheme,  concocted  by  certain  light- 
ing interests  for  the  purpose  of  boosting 
their  own  game.  As  if  the  grumblers 
would  not  boost  their  own  game  if  they 
had  the  foresight  to  grasp  an  opportunity ! 

Let  it  be  distinctly  understood,  now  and 
forever,  that  illuminating  engineering  in 
this  country  has  been  developed  by  com- 
mercial interests  as  a  direct  means  of  in- 
creasing their  business;  and  its  future  de- 
velopment will  as  surely  arise  from  the 
same  source  and  motives.  Let  it  also  be  just 
as  clearly  understood  that  every  branch 
of  applied  science  which  has  been  brought 
to  such  a  marvelous  state  of  perfection  in 
our  glorious  country  owes  its  development 
to  precisely  the  same  sources.  It  would 
be  quite  as  absurd  to  sneer  at  electrical 
engineering,  and  all  the  vast  enterprises 
which  it  represents,  as  being  only  a  "  sales 
proposition  "  as  to  rail  at  illuminating  en- 
gineering on  the  same  ground. 

"  Open  confession  is  good  for  the  soul." 
Let  us  frankly  admit  that  Americans 
work  for  money,  and  let  results  justify 
the  motive.  Surely  in  accomplishment  we 
have  no  reason  to  hide  our  heads  in  shame. 
Nor  in  respect  to  general  intellectual  and 
moral  worth  are  we  quite  ready  to 
acknowledge  inferiority  to  any  race  of 
people  on  the  face  of  the  earth,  now  or 
in  the  past.  To  deny  the  chief  incentive 
of  our  national   and  individual  greatness 
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is  a  species  of  snobbery  not  less  despic- 
able than  to  disown  one's  parents  because 
of  imaginary  humble  origin.  The  breed  of 
the  fox  that  was  sure  the  grapes  were 
sour  shows  no  sign  of  becoming  extinct. 
Tainted  money  is  mostly  that  which  we 
haven't  got,  and  the  unpardonable  sin  in 
working  for  money  is  to  succeed;  all  of 
which  applies  to  the  development  of  il- 
luminating engineering  in  America. 

Among  commercial  interests  that  have 
been  instrumental  in  promoting  this  new 
line  of  scientific  progress,  the  Holophane 
Glass  Company,  by  common  consent, 
stands  among  the  leaders.  Granting  at 
once  that  the  ulterior  motive  has  always 
been  the  financial  prosperity  of  the  com- 
pany, the  fact  is  undeniable  that  the  ef- 
forts of  this  company  and  its  allies  have 
had  a  large  influence  in  establishing  il- 
luminating engineering  as  a  legitimate 
and  distinct  branch  of  science. 

With  this  preamble  we  will  now  let  the 
Holophane  company  speak  for  itself: 

With  the  issuing  of  a  new  Bulletin  (No. 
23),  devoted  to  HoIophane-D'Olier  steel  re- 
flectors, the  Holophane  Company  launches 
upon  a  very  aggressive  campaign  to  develop 
industrial  plant  lighting.  As  is  well  known, 
such  lighting  has  not  received  much  atten- 
tion from  the  scientific  standpoint.  Illumi- 
nating engineers  and  manufacturers  of  lamps 
and  lighting  equipment,  with  one  or  two 
notable  exceptions,  have  let  this  important 
branch  of  lighting  take  care  of  itself.  Hav- 
ing perfected  their  line  of  steel  reflectors 
they  will  devote  a  considerable  portion  of 
their  attention  to  this  work  in  future. 

Beginning  September  I  the  steel  reflector 
department  will  have  several  engineers  work- 
ing exclusively  upon  factory  and  shop  light- 
ing. These  engineers  will  be  prepared  to 
undertake   any   problem    in    industrial   light- 
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ing  that  may  be  offered,  and  their  services- 
are  placed,  without  charge,  at  the  disposal  of 
central  stations,  electrical  contractors  and 
supply  dealers. 

The  new  line  of  steel  reflectors  is  well 
worth  careful  study.  Every  detail  of  design 
and  manufacture  has  been  improved.  A  new 
type  of  ventilated  holder  has  been  adopted 
which  does  away  with  overheating  and  de- 
terioration of  lamps.  A  better  reflecting  sur- 
face has  been  developed,  which  not  only  im- 
proves the  efficiency  but  completely  eliminates 
objectionable  streaks  or  striations,  and  gives 
practically  perfect  color-value  to  the  light. 

Nernst   Lamp  Company   Receivers 
Discharged 

The  following  circular  letter  will  be 
read  with  interest  by  all  connected  with 
the   lighting  industries: 

I  have  much  pleasure  in  being  able  to 
notify  the  customers  and  other  friends  of 
the  Nernst  Lamp  Company  that  the  receivers 
appointed  October  24,  1907,  by  the  Circuit 
Court  of  the  United  States  for  the  Western 
District  of  Pennsylvania,  were  on  July  24,^ 
1909,  discharged  by  the  same  authority.  All 
of  the  matters  which  made  a  temporary  re- 
ceivership expedient  have  been  satisfactorily 
arranged,  and  the  company's  position  is 
greatly  strengthened  from  every  standpoint. 

All  contracts  made  by  the  receivers  for  the 
sale  of  the  company's  product,  or  for  the 
purchase  of  materials  or  merchandise,  will 
be  carried  out  as  though  made  by  the  com- 
pany's own  officers. 

I  take  this  occasion  to  announce  the  elec- 
tion of  Mr.  H.  T.  Herr  as  vice-president  of 
the  company,  which  completes  the  board,  and 
with  Mr.  W.  D.  Uptegraff  as  vice-president 
and  general  manager,  assures  a  competent 
executive  administration. 

Geo.  Westinghouse,  President. 

While  the  progress  of  the  company  has 
been  maintained  during  the  management 
of  its  affairs  by  the  receivers,  it  will  nev- 
ertheless be  a  source  of  satisfaction  to  the 
general  lighting  field,  as  well  as  those  di- 
rectly interested  in  the  company,  that  it 
has  again  come  into  its  own. 

It  is  particularly  noteworthy  that  dur- 
ing the  period  while  the  protection  of  the 
court  safeguarded  the  financial  existence 
of  the  company  against  the  storms  of 
panic,  the  company  did  not  halt,  appar- 
ently for  a  moment,  in  the  work  of  im- 
proving its  product  and  keeping  the 
Nernst   lamp   abreast   of   the   procession. 
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which  has  been  marching  in  double  quick 
time  in  the  past  two  years.  There  are 
none  too  many  forms  of  light-source,  not- 
withstanding their  recent  multiplication ; 
and  the  extinction  of  any  one  that  has 
proven  its  practical  utility  would  be  a 
genuine  loss  to  illuminating  engineers  and 
the  general  public. 

The  fact  that  the  Nernst  lamp  is  again 
its  own  master  is  positive  proof  of  its 
established  value,  and  the  competency  of 
the  receivers,  as  well  as  a  guarantee  of  a 
still  more  successful  career  in  the  future. 

The  Moore  Light  Goes  to  Germany 

The  following  interesting  bit  of  news 
has  just  been  received: 

The  Moore  Electrical  Company  of  New- 
ark, N.  J.,  has  received  an  order  for  three 
installations  of  the  Moore  light  in  Berlin, 
Germany.  The  necessary  apparatus  has  been 
forwarded  and  Mr.  James  A.  Holt,  who  will 
have  charge  of  the  work,  sailed  for  Bremen, 
August  5  on  the  North  German  Lloyd 
steamship  George  Washington. 

A  New  Portable   Incandescent 
Lamp  Photometer 

Many  attempts  have  been  made  in  the 
past  to  construct  a  portable  photometer 
which  should  be  in  fact,  as  well  as  in 
name,  portable  and  a  photometer.  The 
latest  attempt  in  this  direction  comes 
from  Germany,  being  announced  by  the 
firm  of  Siemens  &  Halske.  The  illustra- 
tion shown  herewith  gives  an  accurate 
idea  of  the  general  construction  of  the  in- 
strument. A  novel  feature  is  the  placing 
of  the  electrical  measuring  instruments 
in  a  permanent  position  in  the  screen 
boxes    where    they    are    readily    in    view. 


The  necessity  of  revolving  the  lamp  is 
obviated  by  the  use  of  mirrors  set  at  an- 
gles, so  that  the  instrument  is  complete 
as  well  as  accurate  in  its  measurements. 
The  name  of  the  firm  is  sufficient  guaran- 
tee of  workmanship  and  precision. 

Tungsten   Sign  Lamps 

The  tungsten  lamp  will  undoubtedly 
prove  as  revolutionary  in  sign  lighting  as 
it  has  in  general  illumination.  It  is  a 
plain  fact  in  illuminating  engineering  that 
lamps  for  sign  use  should  have  their  max- 
imum candle  power  "  end  on."  The  West- 
inghouse  Lamp  Company,  Bloomfield,  N. 
J.,  is  the  first  to  apply  this  principle  to 
its  full  extent  in  a  small  tungsten  lamp. 

The  following  description  of  this  new 
lamp  was  furnished  at  our  request  by  the 
company : 

No  more  important  element  has  entered 
the  electrically  lighted  sign  world  than  the 
5  watt,  4  cp.,  10,  II  and  12  volt  tungsten  sign 
lamp. 

This  industry,  which  has  extended  its  field 
of  usefulness  by  use  of  the  2  and  4  cp.  car- 
bon sign  lamp  at  4.8  and  5  watts  per  candle, 
respectively,  until  the  electrically  lighted 
sign  is  a  familiar  sight  in  our  smallest  towns 
and  our  largest  cities,  has  at  last  obtained  a 
satisfactory  and  economical  sign  lighting 
unit  in  this  tungsten  sign  lamp. 

This  little  lamp,  made  up  in  the  regular 
SS-14  or  straight  sided  bulb  i^  in.  in  diam- 
eter to  give  4  cp.  with  an  average  life  of  2000 
hr.  and  a  consumption  of  5  watts  per  hour, 
approaches  the  ideal  as  a  sign  lighting  unit. 

The  lamps  are  made  in  two  types  in  the 
wire  lamp  class.  One  type,  the  regular  lamp, 
is  made  of  a  single  loop  filament  in  the  form 
of  a  V  parallel  to  the  axis  of  the  lamp,  with 
the  apex  to  the  top  of  the  lamp  and  the  wide 
spreading  sides,  forming  a  lamp  of  pleasing 
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appearance;  the  other  type,  the  W  lamp,  is 
made  of  two  loops  of  filament,  forming  the 
letter  W  at  right  angles  to  the  axis  of  the 
lamp,  with  the  apex  of  each  angle  supported 
by  spring  anchor  wires. 

The  filaments  in  these  lamps  are  in  one 
piece,  wound  on  the  supporting  spritig 
anchors  and  connected  to  the  leading-in 
wires  by  a  well-wrapped  joint,  thus  eliminat- 
ing the  fused  or  pasted  joints,  the  source  of 
so  much  trouble. 

The  total  watts  consumed  by  these  sign 
lamps  are  about  equal  to  the  watts  required 
to  produce  a  single  candle  power  in  the  car- 
bon type  of  lamp,  thus  effecting  a  saving  in 
current  of  lOO  per  cent,  over  the  2  cp.  car- 
bon lamp  and  385  per  cent,  over  the  4  cp. 
carbon  lamp  with  about  equal  life.  The  sav- 
ing in  current  is,  therefore,  great,  and  the 
economy  in  the  use  of  the  lamp  apparent. 

The  only  thing  necessary  to  use  this  highly 
efficient  lamp  on  any  sign  is  the  proper  com- 
bination of  multiple  series  connection  on 
direct  current  or  the  introduction  of  a  small 
I  to  ID  transformer,  or  the  multiple  series 
connections  on  alternating  current,  prefer- 
ably the  use  of  the  transformer. 

The  clear  white  light  from  these  tungsten 
lamps  gives  signs  a  warmth  and  beauty  new 
to  the  electrically  lighted  signs. 

The  Proper  Lighting  of  Pictures 

It  is  not  always  possible  to  give  a  pic- 
ture the  lighting  necessary  to  bring  out 
all  its  artistic  qualities  by  daylight  illumi- 
nation. Especially  is  this  the  case  in  pri- 
vate houses,  where  the  relation  of  w^all 
space  to  window  light  cannot  be  adjusted 
to  suit  the  needs  of  the  picture.  In  one 
respect  at  least  artificial  lighting  may  be 
better  than  daylight;  for  with  the  aid  of 
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the  most  modern  equipment  it  is  possible 
to  light  a  picture,  no  matter  where  it  may 
be  hung,  so  that  its  full  beauty  will  be  ob- 
servable from  every  point  of  view.  A  de- 
vice which  seems  to  be  particularly  in- 
genious in  its  design  and  construction, 
and  equally  praiseworthy  for  its  practical 
effect,  has  been  recently  offered  to  the 
public  by  Klemm  &  Co.,  of  Philadelphia, 
with  whose  reflectors  for  general  purposes 
the  lighting  field  is  already  familiar. 

The  device  consists  in  a  reflector  run- 
ning practically  the  entire  length  of  the 
picture  and  supplied  with  tubular  electric 
lamps.  The  fittings  of  the  reflector  en- 
able it  to  be  adjusted  to  exactly  the  proper 
position  and  angle  required  by  each  in- 
dividual picture;  and  any  finish  that  can 
be  given  to  make  it  harmonize  with  the 
frame.  The  old  trouble  of  having  the 
glass  of  a  picture  become  a  glare  of  light- 
by  reflecting  the  light-sources  used  for 
general  illumination  can  now  no  longer 
have  an  excuse  for  existence. 

A  New   Line  of   Moderate   Priced 
Tungsten  Fixtures 

The  Central  Electric  Company,  of  Chi- 
cago, may  rightly  be  classed  among  in- 
vestigators, as  well  as  a  successful  busi- 
ness institution;  in  fact,  its  success  is  due 
in  no  small  measure  to  its  investigating 
propensities.  The  line  of  its  research  is 
to  discover  actual  needs  of  the  people  that 
have  either  not  been  previously  filled  or 
filled  in  an  imperfect  or  unsatisfactory 
manner,  and  having  made  the  discovery  to 
proceed  to  remedy  the  conditions.  The 
Price-McKinlock  Company  of  Boston, 
likewise  keep  an  ear  to  the  ground  to  de- 
tect coming  footsteps  in  the  path  of 
progress. 

The  following  excerpt  from  one  of  their 
recent  communications  in  as  example  of 
the  above  statement : 

Up  to  the  present  time  comparatively  little 
attention  has  been  devoted  by  manufactur- 
ers to  the  production  of  moderate  cost  light- 
ing fixtures  which,  in  addition  to  taking  ad- 
vantage of  high  efficiency  lamps  and  reflec- 
tors, would  also  have  an  artistic  appearance 
comparable  with  the  more  expensive  crea- 
tions. 

In  the  past  it  has  too  frequently  been  the 
custom  of  the  fixture  manufacturer,  as  well 
as  the  dealer,  to  practically  ignore  the  vital 
relations  of  the  various  elements,  and  the  re- 
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suit  has  been  a  combination  of  fixtures,  re- 
flectors and  lamps  which,  while  reasonably 
efficient  from  an  illuminating  standpoint, 
were  frequently  little  short  of  hideous  from 
an  artistic  standpoint. 

Appreciating  the  demand  for  a  well-bal- 
anced, moderate-priced  lighting  fixture  for 
use  with  tungsten  lamps,  the  Central  Elec- 
tric Company,  Chicago,  111.,  in  conjunction 
with  the  Price-McKinlock  Company,  Boston, 
have  developed  a  complete  line  of  Opalux 
Tungsten  Fixtures,  consisting  of  seven  dis- 
tinct designs,  one  of  which  is  shown  in  the 
accompanying  illustration. 

These  designs  differ  from  the  ordinary 
type  in  that  science  and  art  have  been  suc- 
cessfully combined  to  produce  an  ideal  sys- 
tem of  illumination  at  a  comparatively  small 
expenditure.  The  construction  of  the  fix- 
tures is  substantial,  correctly  designed  and 
so  proportioned  in  relation  to  the  reflectors 
that  the  lamps  will  give  the  very  best  re- 
sults. 

The  Opalux  reflector  is  particularly  well 
adapted  for  use  with  high  efficiency  lamps, 
as  it  not  only  transmits  sufficient  light  to 
prevent  deep  shadows  on  the  ceiling  but, 
owing  to  its  diffusing  surfaces,  gives  a  dis- 
tribution free  from  glare.  Another  advan- 
tage of  the  Opalux  reflector  is  its  freedom 
from  tendency  to  collect  or  retain  dust,  as 
is  inevitable  with  the  ordinary  type  of  re- 
flectors having  more  rough  or  uneven  sur- 
faces. Again,  it  has  been  demonstrated  by 
actual  test  that  Opalux  reflectors  suffer  far 
less  from  a  deposit  of  dirt  than  the  ordinary 
type,  for  the  reason  that  the  reflecting  sur- 
face is  entirely  on  the  inside  of  the  bowl,  so 
that  any  deposit  of  dirt  and  dust  on  the 
outer  surface  has  practically  no  effect  on  the 
efficiency  of  the  reflector. 


Westinghouse  Storage  Battery 
Company 

A  company  bearing  the  above  title  an- 
nounces that  it  has  acquired  the  entire 
interests  of  the  storage  battery  depart- 
ment of  the  Westinghouse  Machine  Com- 
pany and  of  the  General  Storage  Battery 
Company  and  w^ill  hereafter  conduct  the 
joint  business  from  their  factory  at  Boon- 
ton,  N.  J. 

The  General  Storage  Battery  Company 
manufactured  a  battery  developed  by  Mr. 
Joseph  Bijur,  who  had  formerly  devoted 
much  time  to  the  design  of  arc  lamps,  and 
who  was  one  of  the  very  first  electrical 
engineers  to  foresee  the  possibilities  and 
the  future  of  illuminating  engineering. 
The  new  company  certainly  has  all  the 
"  outward  and  visible  signs  "  of  success, 
as  well  as  a  large  measure  of  good  will, 
to  which  we  desire  to  add  our  own  best 
wishes. 

Wheeler  Street  Fixtures 

The  illustration  below  shows  the 
Wheeler  fluted  street  reflector,  made  by 
the  Wheeler  Reflector  Company,  Boston, 
which  has  been  given  such  prominence  by 
authorities  in  street  illumination  for  the 
last  year  and  a  half.  This  distinction  it 
owes  in  part  to  the  substantial  mechanical 
construction  of  the  fixture  to  which  it  is 
attached,  but  largely  to  the  effective  light 
distribution  it  affords. 

By  placing  a  hood  over  the  fluted  re- 
flector to  serve  as  a  watershed,  the  gen- 
eral outline  of  the  reflector  can  be  flat, 
and  by  a  nicely  calculated  adjustment  of 
the  reflector  to  the  position  of  the  fila- 
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ment,  a  light  distribution  is  given  with  a 
maximum  at  an  angle  of  15  degrees  be- 
low the  horizontal,  which  is  the  most 
serviceable   angle   in   street   lighting. 

The  Wheeler  Reflector  Company  has 
the  only  enameling  plant  in  the  United 
States  whose  product  is  confined  exclu- 
sively to  reflecting  surfaces. 

This  reflector,  then,  is  designed  by  a 
company  that  has  been  specializing  on  re- 
flecting surfaces  for  nearly  thirty  years, 
is  finished  in  its  own  enameling  plant, 
which  makes  nothing  but  reflecting  sur- 
faces, and  is  assembled  with  other  parts 
in  the  factory  producing  it;  so  that  any 
defective  or  imperfect  parts  can  be  reject- 
ed at  the  various  stages  of  assembling,  all 
of  which  makes  for  perfection  in  detail 
and  perfection  of  the  whole. 

Progress  of  the  Carbon  Arc  Lamp 

The  new  arc  lamps  have  been  of  such 
a  spectacular  character  in  their  results 
that  the  carbon  arc,  which  has  done  such 
long  and  faithful  service,  has  been  for  the 
time  quite  lost  sight  of.  While  predicting 
the  complete  extinction  of  this  form  of 
lamp  in  the  future,  however,  the  fact 
should  not  be  overlooked  that  it  is  still  by 
far  the  most  used  form  of  electric  arc,  and 
furthermore,  has  certain  properties  which 
especially  qualify  it  for  use  where  the 
flaming  and  metallic  arcs,  in  their  present 
state,  can  hardly  hope  to  enter. 

Although  the  newer  forms  of  incan- 
descent lamps  give  a  whiter  light  than  the 
older  forms  they  do  not  by  any  means  give 
a  zvhite  light.  Where  daylight  color 
value  is  desirable  or  necessary  the  carbon 
arc  stands  alone  to-day  as  the  one  avail- 
able light-source  for  interior  use.  When 
to  this  advantage  is  added  high  efficiency, 
steadiness  and  reliability,  it  will  appear 
that  the  carbon  arc  has  still  a  long  lease 
of  life.  Nor  has  the  carbon  arc  in  the 
past  reached  its  limit  of  perfection,  and 
according  to  the  old  adage,  "  in  the  ab- 
sence of  perfection  improvement  is  pos- 
sible." 

One  of  the  most  recent  perfected  types 
of  carbon  arcs  has  just  come  before  the 
public  under  the  trade  name  of  "  Sunray." 
While  this  lamp  uses  carbons  of  small 
diameter,  it  is  not  designed  on  the  minia- 
ture plan.     It  was  long  ago  established 


that  the  higher  the  current  density  in  the 
carbon — that  is,  the  smaller  the  carbon 
for  a  given  wattage — the  higher  the  abso- 
lute efficiency.  With  a  keener  eye  to 
economy  this  principle  has  been  taken  ad- 
vantage of  in  Europe  to  a  much  greater 
extent  than  in  this  country.  But  lamps 
of  this  type  of  European  design  have  in- 
variably been  found  far  too  delicate  in 
mechanism  to  withstand  American  usage. 
The  Sunray  lamp  is  an  attempt,  and  ap- 
parently a  highly  successful  one,  to  take 
advantage  of  the  high  efficiency  of  the 
small  carbon  together  with  the  longer  life 
of  the  enclosed  arc,  both  being  utilized 
by  a  simple,  practical  American  construc- 
tion. The  result  is  a  lamp  of  a  satisfac- 
tory life, — about  eighty  hours, — a  higher 
degree  of  efficiency,  and  of  a  mechanical 
design  that  is  susceptible  of  highly  deco- 
rative treatment.  These  qualities  admir- 
ably adapt  it  for  store  lighting  and  other 
interior  use  where  quality  and  efficiency 
are  items  of  importance.  It  is  manufac- 
tured by  the  Sunray  Electric  Lamp  Mfg. 
Company,  109  West  Forty-second  street, 
New  York. 
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Proceedings 
of 

JJecTinical  Societies 


The    Twelfth    Annual    Meeting   of 

the  International  Acetylene 

Association 

Reported  by  A.  Cressy  Morrison. 

The  twelfth  annual  meeting  of  the  In- 
ternational Acetylene  Association  was 
held  at  the  Knickerbocker  Hotel,  New 
York  City,  August  9,  10  and  11.  The 
meeting  was  the  most  successful  in  the 
history  of  the  organization.  The  attend- 
ance was  larger;  the  papers  were  followed 
with  the  closest  possible  attention ;  twenty- 
eight  new  members  were  added,  bringing 
the  total  to  one  hundred  and  fifteen. 

The  progress  of  the  acetylene  industry 
is  well  reflected  by  the  rapid  advance  of 
the  International  Acetylene  Association. 
Collateral  interests  were  awakened  to  the 
utility  of  the  association  and  were  ex- 
ceedingly well  represented.  These  allied 
industries  include  manufacturers  of  burn- 
ers, locomotive  headlights,  the  dissolved 
acetylene  industry,  which  includes  the 
manufacturers  of  automobile  and  railway 
lighting  tanks,  manufacturers  of  marine 
torches,  contractors'  lights,  miners'  lamps, 
bicycle  lamps,  electric  ignition  devices, 
oxy-acetylene  autogeneous  welding  appa- 
ratus and  innumerable  other  devices  which 
are  developing  with  great  rapidity  and 
the  uses  of  which  are  spreading  very 
widely. 

A  number  of  notable  papers  were  pre- 
sented, among  them  a  very  clear  cut  state- 
ment of  the  relations  which  exist  between 
the  manufacturers  of  apparatus  and  the 
manufacturers  of  calcium  carbide,  from 
which  acetylene  is  derived.  Some  facts 
were  disclosed  in  this  paper  which  have 
not  been  generally  known.  Among  them 
the  statement  was  made  that  the  funda- 
mental  patents    for   the   manufacture   of 


acetylene  generators  had  been  acquired  by 
the  manufacturers  of  calcium  carbide,  and 
that  the  sole  purpose  of  acquiring  these 
patents  was  to  enable  the  manufacturers 
of  acetylene  generators  to  pursue  their 
avocation  without  interference  from 
others.  In  other  words,  the  acquirement 
of  these  patents  was  not  for  the  purpose 
of  monopoly,  but  rather  to  prevent  it. 
This  apparent  reversal  of  what  the  pub- 
lic regards  as  the  usual  course  of  monopoly 
came  like  a  breath  of  sweet  country  air 
to  a  dweller  in  the  city.  The  efforts  of 
the  Union  Carbide  Company  to  advance 
the  industry  were  outlined,  the  far-reach- 
ing character  of  which  came  as  a  surprise 
to  many  of  the  members. 

The  progress  of  the  acetylene  generator 
and  the  development  of  perfect  burners 
which  will  not  carbonize  has  been  such 
that  no  papers  relating  to  these  two  sub- 
jects were  presented,  the  evolution  having 
been  sufficiently  complete  so  that  the  ad- 
vances during  the  past  year,  while  effect- 
ive, were  in  a  sense  minor. 

A  most  notable  paper  was  presented  by 
Dr.  Herbert  E.  Ives,  of  the  United  States 
Government  Bureau  of  Standards,  who 
has  been  conducting  a  series  of  investi- 
gations as  to  the  relation  of  the  various 
illuminants:  First,  to  daylight — that  is, 
the  blue  sky  or  cloudless  sky — using  as  a 
basis  the  observations  on  daylight  through- 
out the  world  collected  by  Professor 
Nichols,  and  later  some  recent  and  thor- 
ough research  on  the  relation  of  illu- 
minants to  the  sun.  The  general  con- 
clusion reached  by  these  observations  is 
that  the  artificial  illuminant  is  consider- 
ably farther  away  from  sunlight  than  has 
been  believed  by  even  the  best  authorities. 
A  frequent  claim  is  made  that  an  arti- 
ficial illuminant  is  a  spark  of  the  sun  itself. 
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and  scarcely  any  of  the  more  modern  de- 
velopments of  illumination  have  escaped 
this  crowning  statement,  which  is  pre- 
sumed to  settle  all  questions  as  to  the 
value  of  light,  all  of  which  goes  to  show 
that  man  has  a  large  field  for  improvement 
before  he  turns  night  into  day.  Some  of 
the  very  best  of  modern  illuminants,  in- 
cluding the  electric  arc,  acetylene,  the 
tungsten  lamp  and  the  Welsbach,  burning 
under  ideal  conditions,  are  close  to  sun- 
light, and  it  is  a  neck  and  neck  race  with 
acetylene  slightly  in  the  lead.  The  near- 
est approach  to  acetylene  is  the  electric 
arc,  and  in  some  respects  it  might  be  re- 
garded as  the  equal  of  acetylene,  but  it 
has  an  excess  of  violet  rays  which,  when 
thrown  into  the  average,  leaves  it  slightly 
behind.  Mr.  Ives'  paper  was  extremely 
well  received  and  showed  a  remarkably 
careful  investigation.  When  the  official 
report  of  the  Government  is  issued  it  will 
undoubtedly  prove  a  surprise  to  many  of 
those  engaged  in  the  solution  of  illuminat- 
ing problems. 

One  notable  paper  was  presented  by  Mr. 
Oscar  F.  Ostby,  of  the  Commercial 
Acetylene  Company,  showing  the  contro- 
versy which  has  arisen  throughout  the 
country  before  legislative  bodies  in  rela- 
tion to  the  selection  of  the  proper  head- 
light for  locomotives.  A  very  consistent 
effort  has  been  made  in  several  States,  in 
some  cases  successfully,  to  secure  the  pas- 
sage of  laws  compelling  railroads  to  use 
only  electric  headlights.  Mr.  Ostby,  in  his 
paper,  took  the  position  that  it  was  unfair 
to  the  railroads  to  compel  the  use  of  a 
single  illuminant,  as  it  would  prevent 
progress  and  prevent  the  utilization  of  an 
even  better  means  of  illumination  should 
it  be  developed.  A  series  of  tests  were 
given  which  disclosed  the  value  of  acety- 
lene in  this  particular  field,  and  the  state- 
ment was  made  that  in  most  cases  the  at- 
tempt to  legislate  for  electricity  exclu- 
sively was  defeated. 

The  second  day  of  the  convention  in- 
cluded a  trip  to  Pleasure  Bay,  where  a 
genuine  Rhode  Island  clambake  was  in- 
dulged in  and,  much  to  the  joy  of  the 
initiated,  real  Rhode  Island  clams  were 
served.  The  Western  contingent,  never 
having  encountered  the  succulent  bivalve, 
did  yeoman   service   in  disposing  of   the 


pyramid  of  steaming  delicacies,  which  in- 
cluded, of  course,  lobsters,  green  corn  and 
all  the  fixings.  For  the  united  New 
Yorkers,  who  did  not  and  never  have 
known  a  clam  when  they  see  it,  the  de- 
spised quahaug,  commonly  known  as  the 
little  neck  clam,  which  is  not  a  clam  at 
all,  was  included. 

The  convention  closed  with  an  automo- 
bile trip  to  Coney  Island  and  a  banquet  at 
Luna  Park.  As  everybody  was  provided 
with  books  of  tickets  to  the  various  places 
of  amusement,  the  association  bumped  the 
bumps,  slid  the  slides,  indulged  in  the  Vir- 
ginia reel  and  closing  noisily,  found  the 
waiting  automobiles  which  hurried  them 
back  to  New  York. 

The  whole  industry  responded  to  the 
cordial  efforts  of  the  Entertainment  Com- 
mittee and  the  good  fellowship  which  was 
built  up  was  not  only  characteristic  of  the 
association,  but  even  surpassed  all  previ- 
ous occasions. 

Mr.  Oscar  F.  Ostby,  of  the  Commercial 
Acetylene  Company,  New  York  City,  was 
elected  president  to  succeed  Mr.  M.  J.  Car- 
ney, of  Chicago.  Mr.  A.  Cressy  Morri- 
son, of  Chicago,  was  elected  to  succeed 
himself  as  secretary  and  treasurer.  Both 
the  elections  were  by  acclamation. 

Miscellaneous 

Factors  That  Should  Be  Considered  ix 
Making  Street  Lighting  Cox- 
tracts,  by  Samuel  Rust;  Read  at  the 
Convention  of  the  Ohio  Electric 
Light  Association. 

The  writer  groups  the  factors  under  the 
following  heads : 

Length  of  contract,  kind  and  number  of 
lights,  changes  in  position  of  lamps,  out- 
ages, schedule  burned,  time  of  payment, 
costs  of  service  and  manner  of  contract- 
ing. 

Taking  up  the  first  of  these  the  writer 
points  out  the  very  important  fact  that 
the  progress  of  the  art  has  been  such  in 
the  past  as  to  render  a  complete  change 
of  installation  necessary  every  ten  years. 
Provision  for  taking  advantage  of  im- 
provements in  the  arts  is  an  important 
factor,  which  was  forcefully  brought  out 
in  the  Colorado  Springs  controversy, 
which  had  its  origin  in  the  change  of 
electric  lamps  made  during  the  life  of  a 
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twenty-five  year  contract,  the  change  be- 
ing practically  essential  to  keep  up  with 
the  progress  of  electrical  improvements. 
Mr.  Rust  has  this  to  say  on  the  subject: 

The  length  of  time  that  a  street  lighting 
contract  should  run  is  a  very  essential  fac- 
tor to  be  considered  by  both  parties  to  the 
bargain.  The  statutes  of  Ohio  have  fixed  the 
maximum  at  ten  years.  The  question  is, 
should  contracts  be  for  any  less  period?  If 
the  company  is  a  progressive  one  and  keeps 
abreast  of  the  times  in  adopting  new  im- 
provements for  their  street  lighting  service, 
it  should  most  assuredly  not  be  less  as  every 
such  company  can  count  upon  completely 
changing  its  street  lighting  equipment  at 
least  once  in  every  ten  years  and  this  calls 
for  an  outlay  that  shorter  time  contracts  will 
not  justify.  Every  street  lighting  contract 
should  provide  that  the  company  furnishing 
the  lights  should  have  the  right  to  change 
their  system  to  a  newer  or  better  system  of 
equal  or  better  intensity  during  the  life  of 
the  contract,  subject  to  the  approval  of  the 
council  or  board  making  the  contract.  In- 
stead of  this  provision  injuring  the  munic- 
ipality, it  would  benefit  it  by  giving  it  the 
benefit  of  the  improvements  in  electrical 
service  which  are  appearing  quite  frequently 
and  it  would  be  an  incentive  to  the  company 
to  furnish  the  city  with  the  best  and  most 
up-to-date  service. 

On  the  question  of  the  kind  of  lamp  to 
use  Mr.  Rust  says : 

The  kind  of  lamps  to  be  used  in  lighting 
a  town  or  city  must  depend  somewhat  upon 
the  size  of  the  municipality.  Companies 
should  be  careful  not  to  overlight  a  city  in 
the  beginning,  as  all  municipalities  grow 
rapidly  and  there  is  a  constant  increase  in 
the  number  of  lights  wanted,  the  lighting 
bill  may  become  too  great  in  comparison  to 
other  city  expenditures  and  produce  dissatis- 
faction. While  most  municipalities  do  not 
make  any  mistake  in  this  regard  and  are 
generally  tlnderlighted,  there  are  some  that 
have  more  lights  than  the  city  can  well  af- 
ford to  pay  for.  This  is  like  overselling  a 
man  in  goods.  He  may  pay  for  the  goods, 
but  it  always  results  in  a  dissatisfied  cus- 
tomer. 

So  far  there  has  been  nothing  invented  for 
street  lighting  superior  to  the  arc  lamp. 
The  reliability  of  its  rays  and  ease  of  ar- 
ranging its  circuits  have  made  it  a  favorite 
in  any  contract  for  street  lights.  In  view 
of  the  recent  invention  of  the  series  tung- 
stens, a  price  should  always  be  agreed  to  for 
the   installation   of   smaller   units  in   out   of 


the  way  places  in  order  that  the  city  may 
light  dark  spots  at  a  less  cost  than  the  arc 
lamp,  which  is  too  large  for  the  purpose. 
Series  tungstens  are  now  made  to  fit  the 
amperage  of  almost  every  size  arc  lamp  and 
can  be  installed  on  the  same  circuit  and 
operated  simultaneously  with  the  arc  lamps. 
Reports  from  this  class  of  lighting  are  all 
favorable  as  to  its  satisfactory  operation  and 
length  of  life.  In  the  smaller  municipalities 
it  is  a  question  whether  the  series  tungsten 
will  not  in  time  supplant  arc  lighting  en- 
tirely. Its  economy  of  consumption  and  con- 
sequently lower  price  will  enable  the  intro- 
duction of  a  largely  increased  number  and 
avoid  the  shadows  of  foliage,  which  is  al- 
ways dense  in  the  smaller  towns. 

Residence  Lighting^  by  F.  T.   Mather, 

read  at  the  Convention  of  the  Ohio 

Electric  Light  Association. 

The  paper  is  devoted  principally  to  a 
description  of  conditions  and  results  ob- 
tained in  Detroit,  Michigan.  The  follow- 
ing excerpts  are  of  general  interest: 

Detroit,  with  a  population  of  about  360,- 
000,  has  13,000  homes  lighted  with  electricity. 
Electicity  has  no  competitor  in  the  high-class 
residences,  little  in  the  moderate-priced 
homes,  and  considerable  buisness  is  secured 
among  the  owners  of  small  cottages.  Few 
homes  are  now  built  without  electric  wires. 
The  proportion  of  old  houses  wired  for  elec- 
tricity is  increasing  every  year. 

The  rapid  growth  of  this  class  of  business 
dates  from  i8g8,  when  the  present  Detroit 
residence  rate  was  adopted.  Its  peculiarity 
lies  in  the  method  used  in  determining  the 
amount  to  be  charged  monthly  to  each  con- 
sumer at  the  primary  rate,  which  is  14  cents 
per  kw.-hour.  The  amount  so  charged  is  2 
kw.-hours  per  month  for  each  room  counted. 
Unfinished  attics,  storerooms,  laundries,  clos- 
ets, bathrooms,  stairways,  halls,  servants' 
rooms,  kitchens,  pantries,  porches  and  vesti- 
bules are  not  counted.  Before  adopting  this 
method  the  Detroit  company  ascertained  by 
observation  that  the  number  of  lamps  likely 
to  be  burned  at  the  hour  of  the  district  maxi- 
mum was  actually  very  closely  proportional 
to  the  number  of  these  living  rooms  which 
are  taken  as  the  basis  of  primary  charge. 
The  secondary  charge  for  electrical  energy 
used  in  excess  of  2  kw.-hours  per  room 
counted  is  4  cents,  and  fans,  flatirons,  disk- 
stoves  and  cooking  devices  are  not  counted 
on  the  demand  charge,  thus  giving  the  cus- 
tomer the  advantage  of  this  low  secondary 
rate  for  such  devices. 
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NEW  PUBLICATIONS. 
Railway  Electrical  Engineer;  month- 
ly;     Mackenzie  -  Klink      Publishing 
Company,  Monadnock  Building,  Chi- 
cago. 

The  August  number  of  this  journal, 
which  is  marked  Vol.  I.,  No.  3,  is  the 
first  which  has  come  to  our  hands.  It  is 
edited  by  Mr.  L.  B.  Mackenzie,  with  Mr. 
Edward  Wray  as  associate  editor. 

The  first  thought  suggested  by  the  title 
is  the  continued  subdivision  of  the  field  of 
science,  both  theoretical  and  practical. 
This  thought  is  still  further  impressed  by 
an  examination  of  the  contents,  which  dis- 
closes the  fact  that  electricity  is  dealt  with 
only  in  so  far  as  it  is  originated  on  or  by 
the  rolling  stock  itself,  its  use  as  a  trac- 
tive force  being  entirely  omitted.  This 
reduces  the  field  of  the  magazine  to  sub- 
stantially that  of  electric  car  lighting, 
which  is  further  shown  by  its  announce- 
ment as  the  ofiicial  publication  of  the  As- 
sociation of  Car  Lighting  Engineers. 

The  August  issue  contains  an  abun- 
dance of  excellent  original  matter,  an 
amount  in  fact  which  will  compare  favor- 
ably with  that  of  many  of  its  older  con- 
temporaries covering  far  wider  fields. 
Following  are  the  principal  articles : 

New  Passenger  Terminal,  Chicago  and 
Northwestern  Railway  (Chicago)  ;  Rail- 
way Car  Lighting,  by  W.  E.  Ballentine ; 
Illumination  of  Railway  Cars,  by  C.  W. 
Bender;  Investigation  of  Methods  of  Car 
Lighting,  by  Edward  Wray;  Intercom- 
municating Telephone,  by  E.  I.  Pratt. 

All  of  these  articles  show  intimate 
knowledge  of  the  subjects  treated  by  the 
authors,  and  are  fully  illustrated.     There 


are  two  pages  of  editorial  matter,  a  record 
of  patents,  and  general  miscellany. 

The  Cooper  Hewitt  Lamp  Adapted  to 
Glass  Signs;  The  Novelty  Nezvs, 
July. 

Describes  the  use  of  the  Cooper  Hewitt 
lamp  in  the  construction  of  transparent 
glass  signs  and  gives  an  illustration  of 
one  of  these  signs  recently  installed  in 
Chicago. 

We  some  time  ago  called  attention  to 
the  possibilities  of  this  lamp  for  sign  pur- 
poses and  decorative  lighting.  Its  dis- 
tinct and  less  familiar  color  gives  it  the 
advantage  of  causing  the  sign,  or  other 
decorative  feature,  to  stand  out  in  sharp 
contrast  with  all  surrounding  light 
sources.  It  will  doubtless  have  a  wider 
use  when  its  advantages  for  this  purpose 
are  appreciated. 
Illumination-   for  August. 

Contains  some  original  fixture  designs, 
drawn  especially  for  its  use ;  an  article 
on  the  "  Art  of  Fixture  Salesmanship," 
together  with  the  usual  news  and  corre- 
spondence. The  announcement  is  made 
that  beginning  with  September  the  name 
of  the  periodical  will  be  changed  to  Fix- 
ture Trade  Review. 

Gas  vs.  Electricity,  by  E.  N.  \\^right- 
ington;  Light,  August. 

Mr.  Wrightington  meets  the  objections 
commonly  made  by  the  electrical  interests 
to  the  use  of  gas  for  lighting,  and  also 
sets  forth  its  positive  advantages  as  he 
sees  them.  These  are  stated  with  unusual 
clearness,  brevity  and  freedom  from  the 
"  talking  point "  style.  His  conclusion  is 
a  valuable  piece  of  advice  to  those  inter- 
ested in  the  use  of  gas  for  light : 
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Having  disposed  of  the  various  objections 
which  have  been  raised  from  time  to  time 
against  the  use  of  gas,  I  return  for  a  mo- 
ment to  the  most  important  of  the  advan- 
tages. These  are  the  economy  and  the  qual- 
ity of  the  light.  I  believe  that  too  much  em- 
phasis in  the  past  has  been  laid  upon  the 
savings  effected  by  the  use  of  gas  to  the 
slighting  of  the  very  great  advantage  in  point 
of  quality. 

Until  the  introduction  of  the  tungsten 
lamp,  gas  has  been  generally  accepted  as  be- 
ing a  great  deal  cheaper  than  electricity,  and 
ordinarily  this  point  does  not  have  to  be 
argued  or  proved.  I  have  shown  above  that 
with  the  new  inverted  gas  lamp,  the  relative 
cost  of  the  two  sources  of  light  has  not  been 
altered,  at  any  rate  to  the  advantage  of  elec- 
tricity. 

While  it  is  true  that  gas  has  always  held 
and  will  probably  always  hold  a  strong  posi- 
tion from  the  economy  of  the  light  alone,  it 
has  been  evident  that  in  the  past  this  advan- 
tage has  not  prevented  many  installations  of 
electricity. 

Now  that  the  new  burners  and  special 
glassware  have  so  greatly  improved  the  qual- 
ity of  the  light,  I  believe  that  this  advantage 
should  be  placed  very  prominently  before 
the  public.  At  the  same  time  none  of  the 
other  points  should  be  neglected,  and  where 
we  have  so  many  advantages  we  should  make 
use  of  them  all. 

Illuminating    Business,    by    M.    L.    F. 
Blyler;  Light,  August. 

Mr.  Blyler  appeals  to  gas  companies 
and  fixture  manufacturers  to  make  a 
greater  use  of  illuminating  engineering  in 
the  promotion  of  their  common  interests. 

Compressed  Acetylene,  by  J.  M.  More- 
head;  Acetylene  Journal,  August. 

The  fact  that  attempts  to  compress 
acetylene  gas  led  to  several  disastrous  ex- 
plosions at  the  very  beginning  of  its  com- 
mercial use  has  been  a  handicap  to  the 
industry  ever  since.  Definite  knowledge 
upon  the  subject  is,  therefore,  of  particu- 
lar value.  Mr.  Morehead  gives  the  ascer- 
tained facts  in  regard  to  acetylene,  as  well 
as  the  general  principles  governing  the 
compression  of  gases. 

The  four  principal  characteristics  of  acety- 
lene, which  must  be  reckoned  with  in  com- 
pressing this  gas,  are : 

First. — The  generation  of  the  acetylene 
from  I  lb.  of  calcium  carbide  and  water  gives 
rise  to  725  heat  units. 


Second. — The  addition  of  each  i  lb.  pres- 
sure to  acetylene  entails  an  increase  in  the 
temperature  of  this  gas  of  6  degrees  F. 

Third. — Calcium  carbide,  when  mixed  with 
water  in  a  closed  container,  is  capable  of  gen- 
erating a  pressure  in  excess  of  its  liquefac- 
tion point,  which  is  750  lbs.  per  square  inch. 

Fourth. — Free  acetylene,  subjected  to  a 
pressure  in  excess  of  25  lbs.  per  square  inch 
and  subjected  in  any  part  to  a  temperature 
in  excess  of  538  degrees  F.,  will  dissociate 
with  explosive  violence. 

Church    Cross    Lighting;    Progressive 
Age,  August  2. 

Describes  and  illustrates  an  illuminated 
cross,  used  in  St.  Mark's  Church,  Denver. 
Demonstrating  Illumination  in  New 
Haven;  Selling  Electricity,  August. 

Describes  the  method  used  by  the  man- 
ager of  the  local  electric  light  company  to 
awaken  interest  in  better  lighting  and  ed- 
ucate the  people  to  the  present  standards 
of  illuminating  engineering.  The  chief 
feature  was  the  delivery  of  a  course  of 
free  lectures  on  the  subject,  which  were 
supplemented  by  practical  demonstrations. 
The  effort  is  represented  as  having  been 
highly  successful. 

Lighting:  Gas  and  Electric;  Engineer- 
ing Review,  August. 
This  is  the  title  of  a  new  department  in 
this  well  known  journal,  which  is  devoted 
to  heating,  ventilating,  plumbing  and 
lighting.  The  department  in  this  issue 
contains  two  short  articles ;  one  on  "  Light 
Studies,"  which  explains  the  law  of  re- 
flection from  the  plain  mirror;  the  other 
on  "  Lighting  Country  Homes  by  Private 
Electric  Plants,"  by  T.  H.  Amrine,  re- 
printed from  a  bulletin  of  the  University 
of  Illinois. 

The  Principles  of  Illumination;  Elec- 
trical Age,  August. 
An  unsigned  article  containing  a  mass 
of  mathematical  formulae  and  tabular  data 
which  seems  to  have  been  taken  somewhat 
at  random  from  existing  authorities. 

Extension  of  Artistic  Show  Window 
Lights,  by  "  R  " ;  American  Gaslight 
Journal,  August  16. 
Gives  suggestions  for  a  number  of  win- 
dow signs  illuminated  by  means  of  invert- 
ed burners. 
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Compiled  by  J.  S.  Dow. 


ILLUMINATION      AND      PHOTOM- 
ETRY. 
The    Report   of   the    Deputation    Ap- 
pointed   BY    the    Corporation    of 
London  to  Visit  and  Report  Upon 
the  Methods  of  Lighting  in  Use 
in   Continental   Cities    (/.   G.  L., 
July  20;  G.  W.,  July  19;  Electrician, 
July  16;  Electrical  Engineering,  July 
22;  Elec.  Engineer,  July  16). 
Editorial  Comments  Upon  the  Matter 
(/.  G.  L.,  July  20;  G.  W.,  July  17; 
Electrician,   July    16;   Elec.   Reviezu, 
July  16). 
This   report  has   given   rise   to   a   con- 
siderable   amount   of   discussion    in   both 
gas  and  electrical  periodicals,  the  former 
in    general    greeting    it    with    approval, 
while  the  latter  regard  it  with  disfavor. 
It  is   urged,   for   instance,   that  the   sug- 
gested  methods   advocated   in   the   report 
are  too  entirely  molded  on  those  prevail- 
ing in  Berlin,   where   the   conditions   are 
not  indentical  with  those  in  London ;  also 
that  the  deputation  would  have  done  well 
to  have  taken  some  expert  advisers  with 
them.     The  report  summarizes  the  condi- 
tions of  lighting  in  the  chief  continental 
cities    and    winds    up    by    advocating    the 
adoption  of  high  pressure  inverted  incan- 
descent  gas    lamps,    placed   centrally   and 
equipped  with  raising  and  lowering  gear ; 
no  actual  decision   is  to  be   taken,  how- 
ever,   before    further    experiments    have 
been  carried  out.     At  present,  as  will  be 
seen,  the  deputation  seem  to  form  conclu- 
sions very  different  from   those   recently 
arrived  at  by  the  authorities  in  Boston. 

The    Art    of    Window    Dressing    and 
Lighting     (The    Draper,    June    26, 
July  3,  July  17). 
Some    discussion   of    opinions    recently 
expressed  by  Mr.  L.  Caster  on  shop  win- 
dow   lighting.       Several    writers    defend 
the  use  of  powerful  and  bright  sources  of 
light  to  attract  custom.     In  a  subsequent 
letter  Mr.   Caster  states  that  he  has  no 


objection  to  plenty  of  light  properly  dis- 
tributed, but  deprecates  placing  these 
bright  sources  of  light  in  the  field  of 
vision. 

The  Worship  of  Light,  by  Dr.  M.  Cas- 
ter  {Ilium.  Eng.,  London,  July). 

The  author  discusses  the  religions  of 
tribes  and  nations  in  different  parts  of 
the  world,  pointing  out  how,  in  many 
cases,  religious  beliefs  are  all  traceable 
to  the  worship  of  light  and  the  heavenly 
bodies. 

The  Proposed  International  Unit  of 
Candle  Power,  by  C.  C.  Paterson 
(paper  read  at  Physical  Soc.  of  Lon- 
don, June  1 1 ;  reported  Ilium.  Eng.,. 
London,  July). 

The  author  briefly  summarizes  the  po- 
sition as  regards  the  international  unit 
of  light.  The  discussion  turned  mainly 
on  the  merits  of  different  types  of  stand- 
ards. Dr.  Fleming  expressing  disapproval 
of  flame-standards  and  advocating  further 
research  on  the  VioUe  apparatus,  while 
Dr.  Drysdale  preferred  a  standard  based 
on  a  truly  black  surface  of  specified  di- 
mensions maintained  at  a  certain  pre- 
scribed temperature. 

Lichtemfindliches  Papier  i:\i  Dienste 
der  Beleuchtungstechnik,  by 
Riedl. 

Describes  a  method  of  using  light- 
sensitive  paper  as  an  aid  in  judg- 
ing illumination.  This  is  accomplished 
by  reference  to  a  standard  sheet  of 
graded  paper.  The  author  explains,  how- 
ever, that  the  method  is  only  relative 
and  can  only  be  applied  to  the  compari- 
son of  lights  of  the  same  class. 

Illumination,  Its  Distribution  and- 
Measurement,  by  A.  P.  Trotter 
{Ilium.  Eng.,  London,  July). 

The  author  discusses  the  Ritchie  wedge 
and  describes  an  experiment  to  show 
that    "  ansfle-errors "    are   less    serious   in 
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photometry  than  theoretical  calculations 
would  suggest;  he  also  describes  several 
types  of  photometers  based  on  the  Ritchie 
type  of  instrument. 

A  Standard  of  Daylight  Illumination 
IN  Interiors  {Ilium.  Eng.,  London, 
July). 

The  author  discusses  the  conditions  of 
daylight  illumination  in  buildings  and 
suggests  a  method  of  comparing  the  ex- 
isting conditions  within  an  interior  with 
those  due  to  the  unrestricted  illumination 
outside.  He  gives  the  result  of  a  number 
of  such  determinations  in  different  build- 
ings in  London. 

The  Photometry  of  Differently  Col- 
ored Lights^  by  L.  Wild  (Elec- 
trician^ July  16). 

Describes  some  experiments  with  flick- 
er and  other  photometers  by  the  aid  of 
which  a  metallic  filament  lamp,  running 
at  1.5  watts  per  candle,  is  compared  with 
carbon  filament  one.  The  author  finds 
that  the  result  varies  6  per  cent,  accord- 
ing as  a  flicker  photometer  or  an  instru- 
ment, depending  on  the  "  Equality  of 
Brightness  "  or  contrast  principle  is  used. 

Report  of  the  Committee  on  Photom- 
etry OF  THE  DeUTSCHER  VeREIN  VON 

Gas  und  Wasserfachmannern    (/. 
G.  L.,  June  26;  /.  /.  G.,  June  26). 

The  report  accepts  the  term  "  lux "  to 
indicate  the  illumination  produced  by  one 
Hefner  at  a  distance  of  one  metre.  The 
question  of  framing  standard  conditions 
for  the  testing  of  high  candle  power 
lamps  has  also  been  considered,  but  no 
decision  yet  taken.  The  relations  on 
which  the  international  unit  of  light  is 
based  are  also  accepted,  but  objection  is 
j  taken  to  the  term  "  International  unit  of 
light "  on  the  ground  that  there  is  yet 
no  satisfactory  standard  on  which  such  a 
unit  can  be  based. 

The  Lighting  of  Factories  and  Work- 
shops   {Ilium.    Eng.,    London,    July, 
1909). 
'        Discusses   the  most  recent   annual   re- 
\    port  of  the  Chief  Inspector  of  Factories 
in  this  country.     Instances  of  the  recog- 


nition of  the  importance  of  proper  light- 
ing are  commented  on;  an  important 
statement  is  made  by  one  inspector  re- 
garding the  inconvenience  arising  from 
the  fact  that  there  is  at  present  no  ade- 
quate statutory  legislation  affecting  il- 
lumination on  which  to  rely. 

The    Design    of    Headlights    for    Ve- 
hicles  {Ilium.  Eng.,  London,  July). 

ELECTRIC  LIGHTING. 

Ueber  Kohlefaden  und  Volframlamp- 
en_,  by  A.  Berninger  {Elek  u.  Masch, 
June  27). 
Modern  Glow  Lamps  and  Their  Pro- 
duction, by  K.  Satori   {Ilium.  Eng., 
London,  July). 
Two     contributions     dealing     generally 
with  carbon  and  metallic  filament  lamps, 
and    contrasting    their    properties    as    re- 
gards life,  sensitiveness  to  change  in  sup- 
ply-pressure, etc.     Satori  gives  some  par- 
ticulars of  the  mercury-carbon  glow  lamp. 
200    Volt,    16    Candle    Pov/er    Metal 
Filament  Lamps    {Electrician,  July 
2;  Elec.  Engineering,  July  8). 
References    to    recent   developments    in 
low   candle   power,    high   voltage   lamps; 
one  interesting  introduction  has  been  the 
Stearn   210  volt,   25   watt  and    16  candle 
power  lamp,  and  other  makes  are  expect- 
ed shortl}^ 
Beitrag  zur  Beantwortung  der  Frage 

NACH      der      GUNSTIGSTEN      BeTRIEBS- 

spannung     in     elektrischen     Be- 
leuchtung,  by  J.  Teichmiiller  (/.  /. 
G.,  July  17). 
A   discussion    of    the    factors    aft'ecting 
the    choice   of   supply-pressure,    from   the 
point   of   view   of  the   new   lamps.     This 
article    is    interesting    on    account    of    its 
appearing   in   a   journal    devoted   to   gas- 
lighting,    which,    nevertheless,    now    fre- 
quently makes  a  point  of  receiving  arti- 
cles dealing  with  electrical  subjects. 

Die     Wandlungen     der     Metalldampf 

LAMPEN      UND     DER      HEUTIGE      StAND 

hirer    Entwicklung,    by   O.    Vogel 
{Z.  f.  B.,  June  30,  concluded). 
Die  Popularisierung  der  elektrischen 
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Beleuchtung   (£.  T.  Z.,  July  i,  8, 

15)- 
Elektrische  Tischlampen  und  Wand- 

ARME  (Z.  f.  B.,  June  30). 
A  New  Pattern  Reflector  Lamp  {Elec. 

Engineer,  July  16). 
The    Prices    of    Metallic    Filament 

Lamps  {Elec.  Times,  July,  1909). 
Several  numbers  of  this  journal  con- 
tain a  summary  of  the  chief  makes  of 
glow  lamps  in  this  country,  with  their 
prices  and  details  as  regards  candle  power 
and  voltage,  etc.  (See  also  Ilium.  Eng., 
London,  July.) 

GAS,      OIL      AND      ACETYLENE 

LIGHTING,  ETC. 

EDITORIALS. 

Which  Is  Hotter,  the  Mantle  or  the 

Flame?    (G.   W.,  July  10). 
The  Relation   Between  the  Heat  of 
Combustion  and  Incandescent  Il- 
luminating Power  of  Gases,  by  M. 
Sainte   Claire   Deville    {Ilium.   Eng., 
London,  July). 
The  above  article  by  M.  Sainte  Claire 
Deville,  in  which  he  seeks  to  explain  the 
connection    between    illuminating    power, 
calorific  power  of  gas,  flame  temperature 
and  other  factors  affecting  the  perform- 
ance of  an  incandescent  mantle  has  been 
much  debated   in   the   press.      His   state- 
ment of  that  the  temperature  of  the  man- 
tle is  invariably  below  that  of  the  flame 
encircling  it  is  received  with  some  sur- 
prise in  view  of  the  ideas  of  a  fundamen- 
tally different  nature  held  by  M.  Meunier 
and  some  other  French  investigators. 
High  Duty  Gas  Lighting,  by  T.  Hol- 
gate   {Ilium.  Eng.,  London,  July). 
The    author   draws    a    comparison    be- 
tween the  performances  and  distribution 
of  light  from  flame  arc  lamps  and  high 
pressure    incandescent   gas    lights,    refer- 
ring to  the  previous  results  of  Mr.  W.  R. 
Herring  and  Professor  J.  T.  Morris  on 


this  point.  He  then  proceeds  to  take  up 
the  various  factors  which  control  the  per- 
formance of  a  gas  light,  dealing  in  the 
present  installment  of  the  article  with 
"  Quality  of  Gas." 

The  Mechanics  and  Physics  of  the 
Gas  Flame,  by  T.  Holgate  {G.  IV., 
July  24). 

The  Design  of  Atmospheric  Burners, 
by  A.  Mansfield  (/.  G.  L.,  July  13; 
G.  W.,  July  10). 

The  Origin  and  Progress  of  Gas 
Lighting,  by  Todman  (/.  G.  L.,  July 
6). 

The  Pharos  System  of  High  Pressure 
Gas  Lighting  and  High  Pressure 
Air  Lighting  (/.  G.  L.,  July  6, 
1909). 

Blau's  Liquid  Illuminating  Gas  (/. 
G.  L.,  July  13). 

Birmingham  Gas  Illumination  (/.  G. 
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The  Meeting  of  the  Societe  Tech- 
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THE  DAYS  WE  CELEBRATE 

Since  man  emerged  from  his  primeval  cave  and  uttered  an  intelligible  language 
he  has  been  wont  to  set  aside  the  ordinarj^  pursuits  of  life  at  varying  intervals  and  de- 
vote a  season  to  exercising  that  distinguishing  human  characteristic — the  conscious 
appreciation  of  joy.  The  day  of  celebration  is  as  old  as  the  earliest  geological  traces 
of  man. 

It  is  a  kindly  provision  of  nature  that  our  moments  of  joy  are  longest  and  most 
vividly  remembered.  That  the  great  events  of  history  w^hich  have  most  directly 
affected  our  personal  welfare  should,  therefore,  be  made  the  occasion  of  special  rejoic- 
ing is  but  a  natural  method  of  giving  them  an  indelible  impress  upon  the  memory. 

The  discovery  of  the  river  which  is  to  America  what  the  Rhine  is  to  Germany 
and  the  first  successful  use  of  steam  navigation  on  this  sarhe  river  are  certainly  events 
worthy  to  be  cherished  in  the  mind  of  every  American ;  and  the  fortnight  of  general 
rejoicing  set  apart  to  commemorate  these  events  is  timely  and  praiseworthy.  The 
Hiadson-Fulton  celebration  is  an  event  of  national  and  international  importance. 

Of  the  many  elaborate,  ingenious  and  expensive  devices  conceived  for  the  pur- 
pose of  making  this  a  memorable  holiday,  which  one  will  leave  the  most  lasting  im- 
pression? Can  there  be  any  doubt  that  it  will  be  the  special  illumination?  When 
those  who  witness  the  various  allegorical  and  spectacular  features  of  this  fete  seek  to 
recall  their  general  impression  in  after  years,  what  will  stand  out  most  vividly?  Un- 
questionably, the  indescribable  effect  of  the  city  and  its  environs  gleaming  with 
innumerable  lights,  multiplied  by  reflection  in  water  and  sky. 

Light,  light,  everywhere  a  blaze  of  light;  never  to  be  forgotten,  nor  adequately 
described  by  those  who  witness  it. 

It  is  well  to  celebrate.  It  refreshes  and  strengthens  us  for  the  routine  of  life ;  and 
let  oui'  memories  of  these  celebrations  be  of  light — the  symbol  of  truth,  of  progress,  of 
the  universal  brotherhood  of  man. 

Let  there  be  MORE  light! 
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The  Development  of  the  Oil  Lamp 


The  origin  of  the  simple  oil  lamp,  con- 
sisting of  a  receptacle  for  the  oil  and 
some  fibrous  substance  for  a  wick,  is  lost 
in  the  obscurity  of  prehistoric  times.  It 
is  impossible  to  say  whether  the  lamp  or 
the  candle  was  the  first  step  in  the  evolu- 
tion of  artificial  light  sources  from  the 
primeval  torch.  Doubtless  both  were  in- 
dependently invented  many  times  and  in 
many  countries. 

From  its  earliest  use  until  the  present 
day  the  oil  lamp  has  undergone  but  one 
radical  and  essential  improvement.  In 
seeking  to  bestow  the  honor  of  discover- 
ing this  improvement  where  honor  is  due 
we  find  ourselves  confronted  with  the 
same  questions  of  doubt  that  surround 
nearly  all  of  the  great  inventions  and  dis- 
coveries. Popular  history  always  settles 
upon  some  one  individual,  ignoring  all 
doubts  and  other  claimants — often  with  no 
small  degree  of  error  and  injustice.  The 
truth  of  the  matter  is  that  there  are  few 
radical  or  epoch  making  discoveries  which 
are  the  product  of  a  single  mind.  The 
great  invention  or  discovery,  when  care- 
fully traced  to  its  origin,  will  be  found  to 
have  been  the  culmination  of  a  growth, 
rather  than  a  sudden  creation.  Often, 
indeed,  the  last  step  from  the  apparently 
useless  or  the  imperfectly  observed  phe- 
nomenon to  the  practical  application  that 
marks  the  new  era  in  human  thought  or 
industry  is  so  short  and  so  obvious  as  to 
produce  amazement  that  it  should  not  have 
been  taken  before. 

These  general  observations  were  sug- 
gested by  reviewing  the  history  of  the  sin- 
gle radical  improvement  in  oil  lamps.  By 
common  consent  the  credit  for  this  im- 
provement is  given  to  a  Swiss  by  the 
name  of  Ami  Argand,  whose  name  is  still 
familiarly  connected  with  all  forms  of 
flame  light  sources  having  provision  for  a 
central  supply  of  air.  Unquestionably 
Argand  brought  the  idea  to  a  practical 
and  commercial  fulfilment ;  but  that  he 
was  not  the  first  to  conceive  the  idea 
seems  equally  certain.  That  astounding 
universal  genius  of  Italy,  Leonardo  da 
Vinci,  whose  mind  seemed  to  have  com- 
prehended  the   whole    range   of   the    arts 


and  sciences,  observed  that  the  flame  of  a 
lamp  was  steadied  by  piercing  the  wick. 
Our  own  Franklin  is  also  credited  with 
making  the  discovery.  It  is  altogether 
probably  that  Argand  developed  the  idea 
of  the  central  draft  wick  from  the  sug- 
gestions of  previous  inventors.  The  fact 
that  he  actually  achieved  results  which 
effected  a  revolution  in  artificial  lighting, 
where  his  predecessors  had  but  vaguely 
surmised  and  casually  observed,  entitles 
Argand  to  the  full  measure  of  credit  due 
an  inventor. 

The  two  elements  of  improvement, 
namely,  the  central  draft  wick  and  the 
glass  chimney,  were  not  produced  simul- 
taneously. His  first  working  model  was 
produced  in  1772,  and  gave  a  light  "  equal 
to   10  or   12  candles."     As  the  monopoly 
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-EARLY    HAND    LAMP,     WITH    CENTRAL 
DRAFT    WICK. 


Entered  as  Second  Class  Matter  January  13.  1907.  at  the  Post  Office  at  New  York,  N.  Y. 
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FIG.  2. — ARGAND  OIL  LAMP  DESIGNED  AS  A  WALL 
BRACKET. 

of  patent  rights  was  not  then  as  readily 
secured  as  now  Argand's  invention  be- 
came public  property  in  France,  and 
numerous  imitators  quickly  sprang  up. 
Furthermore,  the  imitators  were  not  satis- 
fied with  simply  reaping  the  commercial 
rewards  which  belonged  by  rights  to  the 
inventor,  but  even  claimed  themselves  to 
be  the  inventors. 

The  discovery  of  the  glass  chimney  has 
been  attributed  to  an  accident.  It  is  said 
that  the  bottom  of  a  bottle  having  cracked 
off  accidentally,  Argand  hastily  set  the 
bottle  over  a  lamp  and  immediately  ob- 
served that  the  wick  burned  with  a  very 
much  whiter  and  cleaner  flame.  This  is 
a  pretty  legend,  but  like  many  other  tra- 
ditions rests  upon  no  better  authenticity 
than  "  they  say,"  and  is  probably  only  one 


of  those  adventitious  growths  which 
spring  up  so  plentifully  around  historical 
events.  A  more  likely  explanation  is  that 
Argand  first  tried  a  metal  chimney  sus- 
pended just  above  the  flame,  and  from 
this  came  naturally  to  the  use  of  the  chim- 
ney of  glass  surrounding  the  flame,  which 
in  its  final  form  had  a  constriction  just 
at  the  top  of  the  flame,  as  at  present. 

Argand  further  improved  his  lamp  by 
placing  the  oil  reservoir  above  the  wick 
and  devising  the  means,  still  found  in  the 
familiar  student  lamp,  of  keeping  the  oil 
at  a  constant  level  about  the  wick. 

Although  in  mechanical  details  the 
highest  type  of  oil  lamp  at  the  present 
time  is  in  every  essential  respect  the 
counterpart  of  the  lamp  made  by  Argand, 
he  has  the  distinction  that  belongs  to  but 
few  inventors,  of  having  taken  the  scat- 


FIG.    3. — ARGAND    OIL    LAMP    CHANDELIER. 
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FIG.    4. THE        OPTICAL        LAMP. 

tering  ideas  and  observations  of  previous 
experimenters  and  embodied  them  in  a 
practical  device,  which  he  brought  to  sub- 
stantial perfection. 

If  you  would  realize  what  this  improve- 
ment in  the  oil  lamp  represents,  compare 
the  light  of  the  student  lamp  with  that 
of  the  smoking,  ill  smelling  flame  of  a 
miner's  lamp,  which  is  the  only  existing 
representative  of  the  lamp  that  held  first 
place  in  artificial  illumination  from  the 
beginning  of  history  to  the  last  part  of 
the  eighteenth  century.  The  introduction 
of  the  Argand  lamp  distinctly  marks  the 
first  epoch  in  that  remarkable  develop- 
ment in  the  production  of  artificial  liffht. 
of  which  we  are  yet  doubtless  only  in  the 
beginning. 

Having  thus  briefly  traced  the  origin 
of  these  improvements,  let  us  examine  a 
few  of  the  methods  of  its  adaptation  to 
the  purposes  of  illumination.  Fig.  i 
shows  a  hand  lamp  with  an  oil  receptacle 
at  the  side  of  the  wick,  provided  with  a 
reflector  shade.  As  no  chimney  is  shown, 
it  is  probably  that  this  model  was  con- 
structed before  the  use  of  the  chimney 
was  discovered. 

Fig.  2  shows  a  lamp  intended  to  be  sup- 
ported on  a  side  wall.  Observe  that  every 
detail  is  present,  including  the  drip  cup, 
the  rack  and  pinion  for  raising  and  lower- 
ing the  wick,  the  elevated  oil  tank,  and 
the  glass  chimney  with  constriction  above 
the  flame. 

Fig.  3  is  a  central  chandelier  having 
the  same  mechanical  construction,  the 
chimnevs   beins:   removed.      As   would   be 


expected  from  the  period  and  the  country 
in  which  it  is  made,  the  chandelier  ex- 
hibits a  high  degree  of  artistic  taste. 

Argand's  invention,  however,  by  no 
means  comprehended  all  of  the  experi- 
mental work  directed  toward  improving 
the  then  existing  sources  of  light,  which 
had  remained  unchanged  since  the  days 
of  ancient  Rome.  Even  the  use  of  prism 
glass  was  foreshadowed  about  the  middle 
of  this  century.  In  fact,  the  experiments 
extended  even  to  the  careful  arrangement 
of  the  light  sources  with  reference  to  the 
size  and  purpose  of  the  room  in  which 
they  were  placed,  thus  establishing  the 
principles  of  illuminating  engineering. 

In  1759  one  Robiqueau  produced  his 
"  optical  lamp."  This  device  is  shown  in 
Fig.  4.  The  Paris  Mercury  of  that  year 
speaks  of  a  billiard  room  being  lighted 
up  "  as  bright  as  day  "  with  only  two  of 
these  lamps.  Can  our  friends  of  the 
tungsten  lamp  and  prismatic  shade  beat 
this  record? 

The  imitative  faculty  in  man  is  possi- 
bly responsible  for  his  ascent  from  his 
arboreal  progenitors  into  present  day  civ- 
ilization. It  is  difficult  to  say  in  which 
the  trait  is  more  pronounced  at  the  pres- 


FIG.    5. — AN   OIL  LAMP  IMITATING  CANDLES. 
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FIG.  6. — WALL  BRACKET  FOR  HOLDING  IMITATION 
CANDLES. 

ent  time,  ancestor  or  descendant.  All 
art  is  directly  traceable  to  the  instinct  to 
imitate  nature.  If  we  should  carefully 
eliminate  from  our  lives  everything  that 
we  do  because  others  have  done  it,  or  are 
doing  it,  we  would  doubtless  find  little 
left  to  accomit  for  outside  of  sleep.  To 
do  what  some  one  else  has  done,  or  as 
nearly  like  it  as  we  can,  and  to  make  one 
thing  look  like  another,  embraces  an  as- 
tonishingly large  part  of  all  our  activities. 
The  tendency  to  imitate  the  candle  with 
our  most  modern  light  sources  has  been 
often  commented  on  in  these  columns. 
The  tendency  is  at  least  entitled  to  the 
veneration  due  to  age.  No  sooner  had 
the  oil  lamp  been  raised  to  a  position  of 
marked  superiority  over  the  candle  as  a 
light  source,  by  the  invention  of  the  glass 
chimney  and  the  central  draft  wick,  than 
inventors,  with  the  same  perverted  in- 
genuity that  is  displayed  to-day,  began 
to  construct  lamps  to  imitate  candles. 
These  imitations  assumed  all  three 
forms      of     lighting      fixture — the      table 


lamp,    the    bracket    and    the    chandelier. 

Fig.  5  shows  a  candelabrum,  or  double 
candle  stick,  in  which  the  oil  reservoir 
forms  part  of  the  central  standard. 

Fig.  6  shows  an  elaborate  and  beautiful 
wall  bracket  designed  to  support  these  oil 
burning,  imitation  candles. 

According  to  contemporary  reports 
these  imitation  candles  were  quite  as  pop- 
ular in  their  day — the  latter  part  of  the 
eighteenth  century — as  are  their  electric 
imitations  of  the  present  time. 

A  valuable  or  startling  discovery  in- 
variably starts  a  train  of  investigators,  as 
well  as  imitators,  to  work  along  the  same 
lines.  Perhaps  it  is  only  a  variation  of 
the  universal  instinct  of  imitation  that 
prompts  us  to  seek  for  ourselves  where 
others  have  found.  The  discovery  of  the 
first  nugget  of  gold  in  California  was  the 
signal  for  the  instant  march  thitherward 
of  a  hoard  of  gold  seekers  from  all  parts 
of  the  world.  Roentgen's  marvelous  rev- 
elation of  invisible  rays  immediately  at- 
tracted a  host  of  other  scientists.  And 
no    sooner    had    one    tungsten    lamp    ap- 


FIG.    7. ELABORATE    OIL    LAMP   CHANDELIER. 
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FIG.    8.- 


-OIL    LAMP    CHANDELIER    IN    CATHEDRAL 
OF    SEVILLE. 


peared  than  others  began  to  spring  up  in 
all  quarters,  like  mushrooms  after  a  rain. 


The  power  of  suggestion  probably  has 
something  to  do  with  this  tendency;  but 
this  question  belongs  rather  to  the  So- 
ciety for  Psychical  Research  than  to  the 
Illuminating  Engineering  Society.  At 
any  rate  Argand's  invention  acted  like  a 
lighted  string  in  a  pack  of  fire  crackers 
and  new  conceits  and  inventions  in  lamps 
made  each  its  own  little  noise  in  the 
world  in  quick  succession.  Those  were 
the  halcyon  days  of  the  oil  lamp.  Art 
and  craftsmanship,  as  well  as  invention, 
lent  their  aid  to  its  glory,  and  the  master- 
pieces then  constructed  have  served  as 
models  for  imitators  tmto  this  day. 

Fig.  7  shows  a  lamp  chandelier  de- 
signed for  church  illumination  by  Jean 
Giardin. 

Fig.  8  is  a  similar  chandelier  made  for 
the  cathedral  of  Seville. 

Whether  a  thing  is  great  or  small  de- 
pends wholly  upon  the  unit  by  which  it 
is  measured.  The  poor  little  oil  lamps  of 
the  eighteenth  century  cut  a  sorry  figure 
indeed  measured  against  our  modern 
light  sources,  which  seem  to  us  magnifi- 
cent achievements  of  science.  Perhaps  a 
century  hence  we  shall  look  with  quite 
as  great  disdain  upon  the  flaming  arc 
and  pressure  gas  lamps  of  to-day. 

But,  however  much  our  present  light- 
sources  may  be  improved  upon,  or  super- 
seded, there  is  little  likelihood  of  the 
luminous  flame  ever  being  wholly  sup- 
planted. It  contains  too  much  of  attrac- 
tiveness in  itself  and  has  too  long  a  rec- 
ord of  human  interest  to  ever  admit  of  its 
complete  extinction.  We  can  hardly  con- 
ceive of  an  arc  lamp  ever  being  hung  up 
in  the  future  for  sentimental  reasons  of 
association ;  when  it  is  finally  superseded 
by  the  better  source  which  is  sure  to  be 
found  sooner  or  later  it  will  remain  only 
a  museum  curiosity.  But  the  oil  lamp 
and  the  candle  seem  fair  to  exist  forever; 
custom  and  sentiment  are  more  vital  ele- 
ments in  human  history  than  either  science 
or  commerce. 
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The  Business  Side  of  Modern  Street  Illumination 

By  G.  Brewer  Griffin  and  F.  H.    Dimock. 


The  thoroughly  aroused  interest  in  the 
betterment  of  street  lighting  in  the  United 
States  is  a  distinct  presage  of  improved 
conditions.  It  also  brings  encouragement 
to  the  efforts  of  electrical  engineers  who 
have  made  illumination  an  especial  study 
and  creates  an  incentive  for  greater  atten- 
tion to  the  practical  elements  of  the  sub- 
ject on  the  part  of  general  practitioners, 
or  consulting  engineers,  who  have  hitherto 
considered  it  too  lightly. 

The  efforts  of  The  Illuminating  En- 
gineer with  its  able  editorials  and  inter- 
esting papers  on  the  subject,  the  space 
given  to  the  question  in  the  leading  elec- 
trical publications  at  home  and  abroad,  the 
work  of  Dr.  Louis  Bell  and  the  growing 
number  of  well-considered  papers  on  this 
branch  of  our  profession  brought  before 
electrical  societies  emphasize  the  impor- 
tance of  the  matter ;  but  there  remain 
many  who  would  minimize  the  value  of 
investigations  such  as  those  of  Mr.  W. 
C.  Allen,  and  there  still  exist  among  those 
allied  to  the  profession,  or  of  influence 
with  its  clients,  some  who  believe  with 
the  short-visioned  contributor  to  the  Elec- 
trical World  of  January  21,  1909,  that  an 
illuminating  engineer  is  of  little  use. 

Within  the  personal  cognizance  of  the 
collaborators  in  this  paper  are  instances 
of  consulting  engineers  of  the  highest 
standing  in  other  fields  who  have  been  in 
positions  where  unexpected  requirements 
in  their  official  advisory  capacity  made 
apparent  to  them  their  neglect  of  the 
practical  considerations  affecting  open  air 
illumination  in  its  dynamics  and  econom- 
ics. 

It  is  to  such  former  apathy  that  we  may 
primarily  ascribe  the  present  acknowl- 
edged condition  of  inferiority  to  our  for- 
eign cousins  in  this  particular  field.  That 
fact  needs  neither  discussion  nor  em- 
phasis. Every  progressive  community  is 
either  aware  of  it  or  being  awakened. 
When  the  more  aggressive  individuals  of 
municipalities  have  realized  its  impor- 
tance to  the  extent  of  contributing  from 
their  private  purses  toward  installations 
of  the  most  expensive  type  that  advert  to 


public  benefit,  as  has  been  done  in  sev- 
eral of  our  cities  within  the  last  year,  and 
consider  it  money  well  spent,  the  more  ob- 
tuse will  soon  realize  that  their  encounter 
is  with  a  condition  rather  than  with  a 
theory. 

The  majority  of  the  street  lighting 
plants  of  our  country  are  out  of  date  in 
either  equipment  or  capacity.  Extension, 
remodeling,  alteration  or  condemnation 
and  substitution  is  a  certainty. 

Many  of  the  old  plants  were  put  in  with 
the  best  facilities  considered  available, 
but  often  under  incompetent  advice.  Con- 
siderations of  first  cost  were  all  important 
and  the  factors  of  efficiency  and  conse- 
quent ultimate  economy  were  too  little 
understood  or  weighed. 

It  has  been  advanced,  as  a  plausible 
reason  for  the  situation  as  compared  with 
that  in  Germany,  England  and  France, 
that  if  labor  and  material  were  on  such 
a  basis  with  us  that  impregnated  carbons 
or  composite  electrodes  of  equal  quality 
were  procurable  at  foreign  prices,  our 
cities  would  not  be  subject  to  such  invidi- 
ous comparisons  in  certain  particulars. 
This  is  scarcely  tenable  when  statistics 
show  that  London,  Berlin  and  Paris  pay 
respectively  $100,  $126  and  $166  per  arc 
per  year,  or  double  the  cost  of  highly  ef- 
ficient and  satisfactory  service  in  some  of 
our  cities. 

These  foreign  centers  have  gone  ex- 
tensively into  experiment,  have  been  in 
advance  of  us  in  some  instances  in  num- 
ber and  effective  disposition  of  lights  in 
certain  areas,  and  have  utilized  principles 
and  devices  little  tried  here  until  recently. 

The  question  as  to  wisdom  of  principle, 
economy  and  real  efficiency  of  some  of 
these  recent  developments  or  systems  is 
still  open  to  discussion.  In  the  light  of 
the  cost  of  maintenance  above  mentioned, 
their  systems  are  not  to  be  at  once  gen- 
erally adopted  by  our  communities. 

The  papers  and  articles  in  which  this 
question  in  its  recent  developments  have 
been  discussed  are  ample  as  to  theory  and 
estimate.  Details  of  construction,  pho- 
tometric tests,  calculations  and  theoretical 
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economy  have  been  so  covered  that  it 
seems  unnecessary  to  elaborate  such  par- 
ticulars; but  brief  reference  to  the  claims 
for  photometric,  practical  and  economic 
efficiency  of  the  types  now  prominent  is 
pertinent  for  comparative  purposes. 

It  has  seemed  to  us  that  in  all  of  the 
discussion,  and  even  in  the  publications  of 
the  great  manufacturers,  we  have  seen  lit- 
tle of  actual  results.  There  have  been 
many  articles  on  "  cost  of  operation  "  of 
different  lamps,  but  they  have  seemed  to 
be  based  on  estimate,  experiment,  partial 
figures  or  widely  differing  methods  of  ac- 
counting. 

An  ideal  solution  is  the  desire  of  all ; 
but  the  business  side  must  he  the  dominant 
factor  in  the  majority  of  cases  brought  to 
our  consideration. 

Many  believe,  and  among  them  are  a 
large  number  of  city  fathers  and  laity, 
that,  as  in  our  former  naval  policy,  we 
can  afford  to  await  the  result  of  the  costly 
experiments  of  our  neighbors  across  the 
water  and  profit  by  their  experience;  but 
a  large  and  constantly  increasing  number 
of  situations  is  continually  bringing  to 
engineers  those  who  say : 

"  Public  sentiment  demands  better 
service. 

"  The  old  plant  is  inadequate. 

"  Our  tax  rate  is  high  and  our  bor- 
rowing capacity  limited. 

"  Our  community  is  growing  and  we 
must  cover  more  territory. 

"  What  is  our  best  plan  ?" 

It  has  seemed  to  us  that  as  a  supple- 
ment to  the  several  proposed  plans  we 
should  give  thorough  consideration  to 
facts  obtainable.  From  an  unusual  oppor- 
tunity for  observation,  it  is  our  purpose 
to  present  for  consideration  in  solution  of 
such  a  problem  a  summary  of  complete 
comparative  data  as  to  cost  and  efficiency 
of  an  admirably  managed  plant  in  one  of 
our  larger  cities,  where  efficiency  and  ca- 
pacity have  been  greatly  increased,  with 
actual  decrease  in  operating  cost,  within 
the  past  few  months. 

The  data  compared  are  for  four  corre- 
sponding months  of  last  year  and  this. 
The  figures  are  official,  from  public 
records  and  readily  accessible,  and  should 
have  a  material  bearing  on  the  important 
question. 

The  system  used  is  distinctly  American 


in  its  utilization  of  mercuric  rectification 
of  alternating  currents;  and  the  figures 
as  to  actual  saving  in  operating  expense 
in  fuel  and  labor  while  supplying  a  greater 
number  of  lamps,  with  better  illumination, 
should  be  interesting.  As  now  operat- 
ing, the  service  may  be  largely  increased 
before  the  old  limit  of  boiler  capacity, 
fuel  consumption,  etc.,  and  consequent 
appropriation  is  reached. 

In  this  discussion  the  tungsten  lamp 
will  not  be  considered.  For  specific  pur- 
poses it  has  admirable  qualities,  and  for 
highway  illumination  in  outlying  districts 
and  parks,  where  a  low  unit  intensity  of 
illumination  is  sufficient,  it  is  well  adapt- 
ed. It  is  practically  safe  to  predict  that 
for  general  use  in  business  sections,  where 
traffic  is  heavy  and  practically  continu- 
ous through  many  hours  of  darkness  and 
high  unit  intensity  with  uniform  distribu- 
tion is  the  prime  requisite,  the  best  type 
of  arc  lamp  will  be  the  standard  for  many 
years  to  come.  • 

A  sufficient  number  of  tungsten  or  me- 
tallic filament  incandescents  to  supply  the 
required  unit  intensity  of  illumination 
could  not  be  installed  and  maintained  for 
anything  approaching  the  cost  of  arc  lamp 
equivalent. 

The  arc  lights  worthy  of  present  con- 
sideration are : 

I.  Enclosed  arc  series  A.  C. 

2^  Enclosed  arc  series  D.  C. 

3.  Flaming  carbon   arc    (impregnated). 

4.  Carbon e  type  arc. 

5.  Regenerative  flame. 

6.  Mercury  rectified  metallic  flame. 

All  of  these  but  the  Carbone  lamp  have 
been  described  in  The  Illuminating 
Engineer  and  the  details  need  not  be  re- 
peated. The  day  of  the  open  arc  has 
passed,  and  the  same  may  now  be  said  of 
series  alternating  and  direct  current  en- 
closed arcs  for  new  installations  for  street 
lighting,  excepting  for  specific  purposes. 
Up  to  the  introduction  of  the  metallic 
flame  arc,  the  direct  current  series  en- 
closed arc  lamp  had  become  generally  re- 
garded, all  things  considered,  as  the  most 
desirable  type  for  outdoor  service,  and  the 
number  of  plants  throughout  the  country 
using  this  system  is  very  great,  the  ma- 
jority of  generating  stations  delivering 
alternating  current  with  auxiliary  con- 
stant current  distributors.     It  is  these  in- 
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stallations   that  must  be  newly  equipped. 
The   necessary  betterments   usually   in- 
volve the  following  requirements : 

1.  Substitution  for  lamps  now  in  use  of 
others  of  higher  efficiency. 

2.  Changes  in  auxiliary  distributing 
apparatus  for  delivery  of  increased  serv- 
ice without  greater  (and  usually  de- 
creased) demand  upon  boiler  capacity 
and  fuel  consumption  or  hydraulic  power 
supply;  and  consequent  result  of: 

1.  Increase  of  number  of  lamps  avail- 
able for  either  extension  of  area  served 
or  provision  within  the  old  district  of 
more  lights  of  greater  unit  intensity,  or 
installation  at  more  frequent  intervals  of 
lamps  of  the  same  unit  intensity  as  be- 
fore. 

2.  Saving  in  current  cost  per  lamp. 
These  conditions  and  results  for  an  old 

plant  may  well  be  considered  in  determin- 
ing new  installations. 

It  may  be  regarded  as  settled  that  the 
pure  carbon  electrode  has  reached  its 
highest  development  in  the  enclosed  arc 
lamp.  The  last  word  in  that  field  is  the 
attempt  with  the  "  Carbone  "  type,  where- 
in ordinary  carbons  are  inclined  toward 
each  other,  as  are  the  impregnated  car- 
bons of  the  flaming  arc  lamp,  and  the  arc 
maintained  in  a  magnetic  field  which  de- 
flects it  into  a  long  flame.  As  a  resultant 
of  the  exposure  of  both  the  crater  of  the 
positive  carbon  and  the  white  tip  of  the 
negative  the  light  given  is  superior  in  in- 
tensity to  that  of  open  and  enclosed  arc 
types  with  vertical   carbons. 

The  color  of  the  light  is  white,  but  the 
shape  of  the  distribution  curve  is  similar 
to  that  of  the  chemical  impregnated  car- 
bon flame  arc,  the  maximum  of  intensity 
being  downward,  and  for  that  reason  its 
application  is  limited  to  a  particular  field. 
It  is  also  to  be  noted  that  its  operative 
principle  produces  an  abnormally  long 
non-luminous  arc,  with  consequent  waste 
of  energy. 

The  carbon  flaming  arc  has  many  re- 
cent advocates,  some  of  whom  may  have 
been  influenced  by  its  extensive  use 
abroad  and  others  by  its  apparent  in- 
tensity. 

Its  photometric  curves  show  a  high 
candle  power,  but  its  value  should  be 
otherwise  weighed. 

Later  in  this  paper  will  be  given  com- 


parative curves  of  the  different  lights,  but 
at  present  we  will  refer  only  to  its  salient 
features  with  reference  to  practical  ef- 
ficiency and  economy,  the  business  stand- 
point. 

But  for  the  apparent  neglect  of  this 
principle  by  some  advocates,  it  might 
seem  a  truism  to  state  that  the  desired 
goal  should  be  the  utmost  good  to  the 
greatest  number  of  the  public.  The  ob- 
ject to  be  striven  for  in  street  illumina- 
tion is  "  visual  usefulness,"  which  is  far 
better  contributed  toward  by  steady  light 
of  comparatively  low  volume  with  uniform 
distribution  than  by  intermittent  succes- 
sions of  intense  light  and  comparative 
shadow,  necessitating  constant  readjust- 
ment of  the  eye  to  the  varying  conditions. 
Whether  one  be  driving  or  walking,. 
whether  traveling  at  a  rapid  pace  or  a 
slow  one,  the  strains  upon  the  optic  nerve 
of  frequent  transitions  from  light  to  shade 
are  harmful  and  differ  only  in  degree.  Ac- 
cepted measurements  of  the  carbon  flame 
arc  establish  its  maximum  intensity  as 
distributed  downward,  maintaining  a  prac- 
tically even  photometric  value  from  50  tO' 
90  degrees  from  the  horizontal,  which 
must  result  in  successive  alternations  of 
light  and  shade  with  ordinary  intervals 
of  installation. 

From  a  business  standpoint,  the  value 
of  its  high  candle-power  efficiency  must 
be  measured  with  regard  to  these  features- 
in  conjunction  with  the  fact  that  the  high 
light  intensity  depends  upon  the  tempera- 
ture  of   the   arc.     The   high   temperature 
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FIG.   2. POWER  COXSUMPTION   PER  LAMP  IN  THE 

SEVERAL  DIVISIONS  OF  SERIES  ALTERNATING 
AND  SERIES  DIRECT  CURRENT  ENCLOSED  ARC 
IN  COMPARISON  WITH  THAT  OF  MERCURY 
RECTIFIED   METALLIC  FLAME  LAMP. 

necessary  for  the  luminosity  attained  ne- 
cessitates open  burning  conditions,  or 
adaptation  of  forced  draft,  with  conse- 
quent rapid  consumption  of  carbons, 
wherefore  Hfe  is  sacrificed  for  intensity. 

The  third  factor  to  be  taken  into  ac- 
count is.  like  the  first  mentioned,  optical 
and  physiological.  In  that  respect,  it  may 
not  appear  at  once  as  having  particular 
bearing  upon  the  business  side  of  the  mat- 
ter until  it  be  remembered  that  true  eco- 
nomics must  be  based  upon  public  welfare, 
and  that  money  spent  in  disregard  of  such 
consideration  is  money  wasted. 

The  trend  of  contemporary  attention  to 
this  fact  makes  especially  interesting  the 
investigations  now  being  conducted  at 
Columbia  University  by  Professor  Sydney 
W.  Ashe  in  the  field  of  physiological  ef- 
fects of  light  and  color.  His  papers 
should  be  of  especial  interest  to  the  stu- 
dent of  illumination  and  the  results  must 
be  considered  commercially.  While  his 
investigations  are  in  progress  we  may  ap- 
propriate from  his  papers  a  diagram 
(Fig.  I ")    indicative  of  the  relative  physi- 


ological    values     of     lights     of     different 
colors. 

In  view  of  the  claims  urged  by  advo- 
cates of  the  flame  arc  light  in  favor  of 
its  beautiful  amber  or  orange  color  much 
might  be  said;  but  the  subject  was  so 
ably  commented  upon  in  the  editorial  col- 
umns of  the  Electrical  World  of  February 
25  last  that  we  venture  to  quote: 

''  The  practically  important  conclusion 
is  that  even  for  low  intensities,  variations 
from  approximate  white  do  no  particular 
good  and  may  do  harm,  while  at  any  rea- 
sonable working  intensity  white  is  ordi- 
narily to  be  preferred  for  reasons  quite 
independent  of  acuity.  The  long  and 
short  of  it  is  that  the  human  eye  has  been 
developed  for  daylight,  and  while  it  is 
tolerant  of  the  wide  range  that  daylight 
really  covers,  it  was  never  organized  for 
the  utilization  of  freak  illuminants,  and  is 
more  than  likely  to  resent  their  intrusion." 

The  regenerative  flame  arc  lamp  has 
been  described  in  The  Illuminating 
Engineer  and  its  features  have  been  sum- 
marized as  giving  a  high  candle-power  in- 
tensity with  claimed  elimination  of  the 
noxious  fumes  which  preclude  the  use  of 
other  than  pure  carbon  arcs  indoors. 


FIG.  3. — DISTRIBUTION  CURVE,  WESTINGHOUSE 
D.  C.  SERIES  METALLIC  FLAME  LAMP.  AVER- 
AGE CURVE  OF  12  READINGS  AT  20-HOUR  IN- 
TERVALS. TERMINAL  WATTS  272,  AMPERES 
4,  ARC  VOLTAGE  68,  M.  L.  H.  C.  P.  60O, 
WATTS  PER   M.   L.  H.  C.   P.   .455. 
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FIG.  4. — VOLTMETER  RECORD,  WESTINGHOUSE  D.  C. 
METALLIC  FLAME  LAMP,  NORRISTOWN,  PA., 
AUGUST  7,   1908. 

From  a  business  standpoint,  the  eco- 
nomic efficiency  given  by  its  advocates  is 
not  attractive  and  the  Hght  has  the  color 
characteristics  of  the  usual  carbon  flame 
arc. 

In  observation  of  the  practical  working 
of  the  metallic  flame  arc  lamp  we  have 
found  real  benefit  from  actual  service 
which  seems  worthy  of  attention.  The 
features   which  are  prominent  include : 

White   light. 

Admirable  distribution. 

Adaptability  to  existing  plants.. 

High  efficiency. 

Low  amperage  and  wattage. 


Long  life  of  trim. 

Low  maintenance  cost. 

Fig.  2  is  a  graphic  representation  of 
the  wattage  and  comparative  losses  be- 
tween primary  alternating  current  gene- 
rators and  lamp  terminals  of  the  series 
enclosed  arc  lamps  in  general  use  and  of 
the  metallic  flame,  all  lamps  covered  by 
this  chart  having  the  same  approximate 
illuminating  values.  < 

The  saving  is  obvious.  The  loss  of  en- 
ergy in  the  series  direct  current  arc  lamp 
nearly  equals  that  required  for  each  me- 
tallic flame  lamp  operated  from  a  mercury 
rectifier. 

Fig.  3  is  the  distribution  curve  of  a 
metallic  flame  lamp  plotted  from  readings 
taken  at  intervals  of  twenty  hours  dur- 
ing the  life  of  one  trim,  which  in  this  in- 
stance was  242  hours. 

Fig.  4  is  a  reproduction  of  an  actual 
voltmeter  record  from  a  lamp  of  the  mer- 
cury rectified  direct  current  metallic 
flame  type  tested  at  the  Borough  Plant  of 
Norristown,  Pa.,  by  its  superintendent. 
The  regularity  of  maintained  pressure  is 
both  remarkable  and  typical. 

The  next  and  much-to-be-considered  re- 
sult of  our  investigations  is  the  report  of 
actual  operation  of  the  installation  earlier 
mentioned. 

The  admirable  accounting  methods  of 
the  managers  of  this  plant  give  practical 
value  to  the  comparative  figures. 

{To  be  continued.) 


High  Life  in  Electric  Signs 


By  T.  L  Jones. 


There  is  certainly  no  other  spot  on  the 
American  continent,  and  but  few  in  the 
world,  where  there  is  such  a  continuous 
tread  of  feet  throughout  the  entire  twenty- 
four  hours  of  the  day  as  at  the  intersec- 
tion of  Broadway  and  Forty-second  street. 
New  York  City.  It  is  here  that  Seventh 
avenue  intersects  Broadway  at  a  sharp 
angle,  cutting  off  a  small  triangle,  on 
which  stands  the  magnificent  Times  Build- 
ing, and  forming  another  triangle  to  the 
north,  which  has  long  been  known  as 
Longacre  Square,  but  is  now  called  Times 


Square,  apparently  by  common  consent. 
This  isthe  very  heart  of  the  theatre  dis- 
trict, -the  Metropolitan  Opera  House,  the 
original  home  of  grand  opera  in  this 
country  being  within  two  blocks.  Two  of 
New  York's  finest  hotels  are  located  in 
the  immediate  vicinity,  and  there  are  res- 
taurants, cafes,  rathskellers  and  places  of 
refreshment  of  every  description.  Long- 
acre  Square  is  also  the  northern  terminus 
and  culminating  point  of  the  famous 
"  Great  White  Way." 

Between  business  by  day  and  pleasure 
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by  night  this  section  throbs  with  human 
life  unceasingly,  only  varying  somewhat 
in  intensity  at  the  ditferent  hours.  It  is 
the  metropolis  in  epitome.  Here  those 
that  stand  highest  in  the  social  scale  of 
the  country  touch  elbows  with  the  most 
obscure  and  abandoned.  From  the  most 
luxurious  cafe  you  have  but  to  turn  a  cor- 
ner to  find  the  cheapest  "  beannery  "  ;  and 
only  a  brick  wall  may  separate  the  reveller 
squandering  his  patrimony  on  priceless 
wines  and  viands  from  the  cartman 
snatching  a  iive  cent  cup  of  coffee  and  an 
€^gg  sandwich. 

Wherever  men  congregate  there  will  the 
advertising  sign  be  found.  Perhaps  it 
has   never  occurred   to  vou   to   ask   what 


makes  the  "Great  White  Way"  white? 
The  answer  is  plain :  the  electric  sign. 
The  public  lighting  along  this  famous 
stretch  of  thoroughfare  is  very  ordinary 
indeed,  but  the  passing  throng  has  given 
such  an  enormous  value  to  the  advertis- 
ing sign  that  every  available  space  is  oc- 
cupied to  the  full.  A  more  definite  idea 
of  the  value  of  these  spaces  for  advertis- 
ing purposes  will  be  conveyed  by  the  state- 
ment that  the  rental  for  space  for  a  sin- 
gle large  electric  sign  ranges  from  $1000 
to  $1500  a  month.  Added  to  this  is  the 
expense  of  installing  the  sign  and  main- 
taining it,  which  includes  cost  of  electric 
current,  lamps  and  attendance.  Thus, 
the  yearly  cost  of  one  of  these  signs  would 
make  a  very  respectable  income  for  a 
business  in  a  smaller  city  or  town. 

The  art  and  ingenuity  displayed  in 
many  of  the  electric  signs  in  this  section 
is  nothing  short  of  marvelous.  Motion, 
color,  design,  size  all  are  utilized  to  the 
limit  in  the  attempt  to  produce  a  startling 
and   impressive    effect. 

One  of  the  prettiest  of  these  is  shown 
in  Fig.  I.  The  efifect  of  running  water 
in  the  fountain  is  heightened  by  the  use 
of  color.     The  sign  contains  1400  lamps. 

Fig.  2  shows  one  of  the  most  recent  and 
most  novel  effects  ever  attempted  in  elec- 
tric sign  work.  The  small  lam]!)s  in  the 
background  flash  so  as  to  imitate  falling 
rain.  The  skirt  actually  flutters  in  the 
wind,  an  efifect  impossible  to  convey  in  a 
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FIG.    3. 


picture,  while  the  words  of  the  sign  al- 
ternately appear  and  disappear.  A  beau- 
tiful blending  of  colors  is  also  used. 

Fig.  3  shows  a  comparison  of  th'e  illum- 
inated signboard  and  the  sign  that  is  lum- 
inous in  itself.  The  size  of  the  signboard 
can  be  judged  by  comparing  it  with  the 
stores  below.  Each  section  of  this  board 
is  lighted  with  a  single  tungsten  lamp  in 
a  metal  reflector  enameled  white  on  the 
inside.  The  glove  sign  above  is  an  ex- 
ceedingly clever  use  of  both  the  luminous 
and   retlecting   principles.      The   glove   is 


outlined  in  minute  lamps,  and  is  not  only 
painted  to  imitate  satin,  but  is  worked 
into  relief,  so  that  the  perspective  and 
peculiar  gloss  of  the  satin  make  it  ex- 
ceedingly realistic.  Note  the  size  of  this 
sign  by  comparison  with  the  store  fronts 
below. ' 

Fig.  4  shows  another  equally  ingenious 
and  fascinating  effect.  This  sign  occupies 
the  northern  side  of  the  triangle  forming 
Longacre  Square,  and  is  probably  in  the 
most  conspicuous  and  most  valuable  loca- 
tion  of   any    sign    in   the   world.      It   can 
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be  seen  far  down  IJroadway,  and  is  par- 
ticularly conspicuous  from  the  intersec- 
tions of  both  Seventh  avenue  and  Broad- 
way with  Forty-second  street.  It  seems 
slightly  incongruous  that  such  a  realistic 
effect  should  have  been  lavished  upon  so 
common  a  drink  as  ginger  ale.  Cham- 
pagne would  have  been  much  more  be- 
fitting the  location  and  the  expense.  The 
three  upper  views  show  the  three  stages 
through  which  the  sign  passes.  At  the 
left  the  sign  is  shown  in  its  simplest  form. 
The  next  represents  the  drawing  of  the 
cork,  the  lines  issuing  from  the  mouth  of 
the  bottle,  being  rapidly  flashed,  give  the 
idea  of  outward  motion.  Immediately  fol- 
lowing this  there  is  a  peculiar  flashing  of 
miniature  lamps,  which  gives  an  exceed- 
ingly realistic  simulation  of  the  foam  bub- 


Ijling  out  of  iIk-  bollle.  The  daylight  view 
in  the  lower  side  shows  the  advantages  of 
the  location,  and  the  intricate  steel  struc- 
ture supporting  the  sign.  Three  thousand 
lamps  are  required  in  this  masterpiece  of 
spectacular  lighting. 

In  view  of  the  enormous  amount  of 
money  represented  by  these  signs,  the 
question  will  naturally  suggest  itself,  do 
they  ])ay  ?  Without  attempting  to  ascer- 
t;iin  exact  figures,  the  question  may  be 
answered  at  once  in  the  affirmative  from 
the  sinii)lc  fact  that  they  continue  not 
only  to  be  used,  but  to  increase  in  size, 
elaboration  and  cost ;  and  those  who  are 
footing  the  bills  are  assuredly  not  invest- 
ing their  money  for  the  amusement  of 
P)roadw-ay  crowds,  but  for  profits  in  real 
money  on  the  resulting  business. 


Street  Lighting  in  San  Diego,  Cal. 


By  C.  E.  Groesbeck. 


The  move  for  better  street  lighting, 
which  was  spread  over  the  entire  country 
during  the  past  two  years,  came  in  from 


the  West,  like  the  weather.  The  Pacific 
Coast  was  the  leader  in  the  movement, 
one    city    after    another    taking    it    up    in 
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FIG.     I. TYPE    OF   ORNAMENTAL    LAMPPOST    USED 

IN    SAN   DIEGO,   CAL. 

quick  succession  and  with  remarkable  en- 
thusiasm. 

San  Diego  must  be  counted  among  these 
enterprising  cities.  The  character  of  the 
installation  may  be  fairly  judged  from  the 
illustration  shown.  The  lamp  standard  is 
particularly  handsome  and  elaborate.  Six 
of  these  standards  are  placed  in  each 
block  200  ft.  in  length,  and  eight  on  the 
300  ft.  block.  Ninety-six  are  now  in 
service,  and  200  more  are  being  installed. 
The  lamps  are  lighted  from  dusk  until 
midnight  each  night,  the  property  owners 
along  the  thoroughfare  paying  the  cost  of 
lighting.  Each  standard  carries  six  16- 
candle  power  carbon  filament  lamps  and 
one  32-candle  power  lamp  in  the  large 
central   srlobe.     Twelve  watt  series  tungf- 


sten  lamps  run  in  multiple  from  a  trans- 
former attached  to  the  base  of  the  post 
are  being  tested.  The  illumination,  as 
well  as  the  installation,  is  very  satisfac- 
tory— so  much  so  that  the  property  own- 
ers and  merchants  along  all  of  the  busy 
streets  are  taking  means  to  have  similar 
installations  made  at  the  earliest  possible 
date. 

While  the  design  of  the  lamp  standards 
is  open  to  criticism  from  the  purely  utili- 
tarian standpoint,  owing  to  the  obstruc- 
tion offered  to  the  upright  lamps  by  the 
rather  massive  arms  supporting  them,  the 
distinctly  decorative  effect  of  the  installa- 
tion fully  compensates  for  this  slight  loss 
in  illumination,  at  least, in  the  opinion  of 
the  merchants  from  whose  private  purses 
it  is  installed  and  maintained.  The  mer- 
chant realizes  that  the  looks  of  his  store 
are  not  to  be  neglected,  and  if  this  is  true 
of  his  store  if  is  equally  true  of  the  street 
on  which  his  store  is  located. 

The  fact  that  this  installation  is  being 
put  in  from  private  funds  calls  to  mind 
the  numerous  other  cases  in  which  simi- 
lar action  has  been  or  is  being  taken. 
This  fact  is  of  wider  importance  than 
may  first  appear.  If  the  lighting  of  busi- 
ness streets,  in  an  adequate  manner  is 
justly  chargeable  to  those  owning  prop- 
erty or  doing  business  on  such  streets, 
why  may  not  other  matters  of  an  equally 
public  nature,  such  as  pavements,  be  just 
as  properly  charged  to  the  same  sources  ? 
Unquestionably  a  modern  street  lighting 
equipment  adds  to  the  business  of  the 
merchants  on  the  street,  but  as  surely  as 
it  adds  to  trade,  it  adds  to  the  value  of 
the  property,  and  therefore  to  the  rev- 
enues of  the  city  received  through  taxa- 
tion. 

Furthermore,  to  increase  the  value  and 
attractiveness  of  the  business  section  of 
a  city  is  to  add  to  the  value  of  the  city  as 
a  whole.  Thus  every  citizen  becomes  a 
participant  in  the  advantages  accruing 
from  private  enterprise. 

Public  spirit  and  private  enterprise  are 
by  no  means  antagonistic,  and  in  this  par- 
ticular instance  have  worked  together  for 
good,  and  the  ultimate  good  that  is  bound 
to  result  from  better  street  lighting  is  far 
beyond  the  mere  temporary  advantage  of 
the  few  merchants  and  others  whose  fore- 
sight has  outrun  public  enterprise. 
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The  Illumination  of  a  Home 
Dining  Room 

By  Norman  Macbeth. 


Residence  diiang  rooms  can  probably 
be  more  easily  and  effectively  illuminated 
than  any  other  room  in  the  home ;  but, 
notwithstanding  the  simplicity  of  the 
problem,  the  effectiveness  of  the  installa- 
tion can  be,  and  in  very  many  instances 
is,  very  seriously  impaired  by  using  fix- 
tures which  are  entirely  unfitted  for  the 
purpose.  The  opinion  has  been  expressed 
that  careful  attention  to  the  lighting  of 
the  dining  room  will  result  in  more  pleas- 
ure to  the  occupants  than  may  be  derived 
from  the  illumination  of  any  other  room 
in  the  house. 

The  illumination  of  the  dining  room 
shown  in  Figs,  i  and  2  has  been  the  sub- 
ject of  much  favorable  comment,  and  has 
rarely  failed  to  arouse  the  enthusiasm  of 
guests,  the  climax  apparently  coming  with 
the  announcement  that  the  source  is  an 
inverted  incandescent  gas  lamp. 

Fig.  I,  a  night  photograph,  does  not 
convey  a  proper  impression  of  the  illumi- 
nation of  this  room.  The  dome,  which  is 
the  only  light  source  used,  is  made  of 
amber,  green,  rose  and  ruby  colored  art 
glass,  and  practically  all  of  the  light  trans- 
mitted by  these  colors  to  the  side  walls 
and  ceiling  is  non-actinic,  so  that,  while 
these  parts  of  the  room  are  satisfactorily 
lighted  when  judged  by  the  eye,  these 
colored  rays  are  of  no  value  on  a  photo- 
graphic plate.  This  may  be  noted  by  ob- 
serving the  detail  shown  in  the  lower  left 
hand  corner  of  Fig.  i,  where  the  dark 
rug  is  lighted  directlv  from  the  under 
part  of  the  dome,  and  the  light  wall  paper, 
shown  in  the  rectangular  space  in  the 
center  of  this  photograph,  between  the 
china  cabinet  and  the  door,  receives  trans- 


mitted light  only;  the  rug  appears  to  be 
of  a  lighter  color  than  the  paper.  By 
reference  to  these  same  sections  in  the 
daylight  photograph,  Fig.  2,  where  the 
tones  are  given  more  nearly  their  correct 
weight,  the  above  point  may  be  appreciat- 
ed. 

Illumination  measurements  were  taken 
on  a  horizontal  plane  at  the  table  height, 
for  the  purpose  of  determining  the  in- 
tensity effective  on  the  table  when   it  is 


FIG.    I. NIGHT   VIEW   OF  THE  DINING   ROOM. 
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FIG.   2. — DAYLIGHT   VIEW. 

used  as  shown  in  the  photographs,  or 
when  extended  to  a  greater  length.  Meas- 
urements were  also  taken  on  the  wall  and 
ceiling  to  show  the  increases  in  illumina- 
tion at  these  points,  due  to  light  reflect- 
ed from  the  table  when  it  was  more  or 
less  covered  with  linen. 

The  proper  height  at  which  to  place  the 
dome  was  made  the  subject  of  a  thorough 
investigation,  as  was  also  the  proper  re- 
flector to  be  used  within  such  a  dome. 
In  Fig.  3  the  position  of  the  eye  of  a  per- 
son seated  at  the  table  is  shown,  at  the 
right  hand,  when  sitting  upright,  and  at 
the  left  when  leaning  somewhat  forward. 
It  will  be  seen  that  a  person  at  one  side 
of  the  table  can  plainly  see  over  the  top 
of  the  heads  of  those  seated  opposite,  and 
at  the  same  time  neither  the  mantle  nor 
the  reflector  can  be  seen,  unless  one  leans 
far  forward  and  purposely  looks  up. 
Placing  the  dome  higher  would  bring  the 
full  glare  of  the  mantle  into  the  eyes, 
while  lowering  it  would  cut  of¥  the  view 
of  those  on  opposite  sides  of  the  table. 

The  relative  positions  of  the  lamp  and 
reflector  within  the  dome  is  such  that  the 
vertical    angle,    from    the    center    of    the 


mantle  to  the  lower  edge  of  the  dome,  was 
as  small  as  could  be  secured,  thus  per- 
mitting the  location  of  the  dome  at  the 
highest  point  above  the  table  without  vio- 
lating that  more  important  consideration 
— keeping  the  lamp  out  of  the  direct  line 
of  vision ;  that  is  to  say,  having  the  lamp 
and  all  sources  of  high  intrinsic  brilliancy 
entirely  above  the  lower  edge  of  the  dome 
when  viewed  from  any  position  around 
the  table. 

SUMMARY    OF    INSTALLATION. 

Dimensions  of  room,  12'  10"  x  13'  10". 


He 


ght  of  ceiling,  9'  o". 


Height  of  table,  2'  5". 

Height  of  lower  edge  of  dome,  4'  6)4". 

Height  of  dome  above  table,  2'  i>4". 

Height  of  mantle  above  table,  2'  11". 

Number  of  mantles  used,  i. 

Nominal  consumption  cubic  feet  of  gas 
per  hour,  3.3. 

Pressure  during  test,  in  inches  water, 
3-8. 

Illumination  measurements  were  made 
on  a  horizontal  plane  29  in.  high  (table 
height)  at  i  ft.  distances,  from  the  side 
wall  to  directly  beneath  the  lamp,  and  at 
intermediate  stations  5  and  13,  beyond  the 
latter  being  where  the  illumination  falls 
off  abruptly,  due  to  the  edge  of  the  dome 
cutting  off  all  direct  rays. 

The  values  given  below  for  stations  i 
to  9  are  the  averages  of  the  two  sets  of 
readings  taken  at  right  angles,  indicated 
in  Fig.  4. 

The  mantle  was  the  original  one  fitted 
to  this  lamp,  and  had  been  in  use  regular- 
ly  for  over  six  months;   no   adjustments 


FIG.    3.- — POSITION    OF   THE    EYE    OF    A    PERSON 
SEATED   AT    THE   TABLE. 
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FIG.     4. PLAN    OF     STATIONS. 

were  made  of  the  lamp,  nor  were  changes 
in  pressure  noted  during  any  of  the  tests. 
These  were  as  follows : 

No.  I,  alabaster  cylinder  only. 

No.  2,  half-frosted  cylinder  only. 

No.  3,  prismatic  distributing  reflector 
with  half-frosted  cylinder. 

No.  4,  opal  distributing  reflector  with 
half-frosted  cylinder,  the  results  of  which 
are  given  in  table  No.  i. 

The  distribution  with  the  prismatic  re- 
flector is  shown  to  be  somewhat  more  uni- 
form than  that  with  the  opal  reflector. 

The  appearance  of  the  dome  was  some- 
what better  with  the  opal  reflector  than 
with  the  prismatic:  the  main  objection, 
however,  was  due  to  greater  depth  of  the 
latter  when  used  with  this  dome,  which 
would  bring  the  lower  edge  of  the  prism 
glass  in  the  line  of  vision. 

Using  the  dome  without  a  reflector  re- 
sulted in  an  unequal  and  excessive  illumi- 
nation of  the  art  glass,  detracting  very 
considerably  from  its  appearance. 

In  table  Xo.  2  are  given  the  stations, 
angles,  intensity  in  foot-candles  and  the 
apparent  candle  power,  the  latter  calcu- 
lated  from  the   horizontal    illumination. 

Fig.  5  is  the  polar  distribution  curve  of 
the  inverted  incandescent  gas  lamp  with 
half-frosted  cylinder,  opal  reflector  and 
art  glass  dome,  and  is  somewhat  interest- 
ing, as  the  distance  from  the  center  of  the 
mantle  to  the  photometer  screen  was  but 
2.91   ft. 

The  illumination,  as  measured  on  the 
walls   and   ceiling,   with   mahoganv   table. 


without  covering,  shows  an  average  in- 
tensity of  approximately  .2  foot-candles. 
With  the  table  partially  covered  with 
doilies  the  illumination  was  increased  210 
p£r  cent.,  and  with  a  table  cloth  the  in- 
crease was  520  per  cent.,  resulting  in  ap- 
proximately 1.25  foot-candles  effective  on 
the  walls  and  ceiling,  both  of  which,  from 
a  decorator's  standpoint,  would  be  classed 
as  light,  the  walls  being  a  very  light  gray 
and  the  ceiling:  a  lisfht  tint,  nearlv  white. 


TABLE    NO.    1. 


Test   Xo. 


Uatiou 
No 


Alabaster 

cylinder 

only. 

Fcot- 

candles. 

.09 

.13 

.16 

..39 

1.03 

2.33 

4.15 

5.95 

7.00 


Half- 
frosted 
cylinder 

only. 

Poot- 

candlcs. 


1.53 
2.S 


Distribuf  g  Distribut- 

prismatic    ing  opal 

reflector     reflector 

with  half-  with  half- 


frosted 
cylinder. 

Foot- 
candles. 

'.14 

l!ln 
2.95 
4  53 
9.2 
15.7.S 
17.95 


frosted 

cylinder. 

'  Foot- 

caudlos. 

'.i:i 

.21 

.(U 

2.33 

4.30 

S.50 

15.80 

24.28 


TABLE    NO.    2. 


Station. 
!1 

Dej 
.  .  .    0 

S- 1  ( ) 

19 

7-1  1 

S4 

C,  11' 45 

5  i:; 

4-1  4 

.  .  .  50 

:; 59 

2 04 

Angle. 
Min. 


211 
4u 


40 
30 
0 


Foot-candles  Apparent 

in  candle-power. 

24.28  207 

15.8  159 

S.85  133 

4.3  107 

2.33  74.6 

.61  24.8 

.21  13.4 

.13  13.4 


FIG.    5. — POLAR    DISTRIBUTION    CURVE 
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FIG.    I. — THE   TAILOR    SHOP. 


The  Lighting  of  a  Tailor  Shop 


)Y    R.    W.    PlERSON. 


As  a  solution  to  the  problem  of  light- 
ing the  tailor  shop,  which  was  published 
in  the  August  number,  the  following  is 
submitted,  together  with  cost  as  compared 
to  that  using  Nernst  lamps,  which  was 
given  in  the  September  number. 

It  is  now  pretty  generally  accepted  as 
correct  that  for  a  room  with  medium  dark 
walls  and  ceiling,  tungsten  lamps  equipped 
with  prismatic  reflectors  will  produce  an 
average  illumination  of  4  foot-candles 
per  watt  expended  per  square  foot,  or  i 
foot-candle  intensity  requires  .25  watts 
per  square  foot. 

Although  the  writer  is  of  the  opinion 
that  5  foot-candles  is  a  sufBciently  high 
intensity  for  a  tailor  shop,  in  order  to 
make  this  solution  comparable  with  the 
Nernst,  the  same  conditions  will  be  ob- 
served— 6  foot-candles  average  intensity; 
electricity  at  10  cents  per  kilowatt  and 
100  hours  use  per  month. 


The  area  is  20  x  40  ft.,  or  800  sq.  ft., 
which  would  require  800  x  6  x  .25  =  1200 
watts,  or  1.2  kw..  Twelve  100  watt 
tungsten  lamps  make  the  most  satisfac- 
tory division. 

An  average  life  of  800  hours  per  lamp 
makes  the  maintenance  1.5  cents  per  lamp, 
as  in  New  York,  where  this  shop  was 
stated  to  be,  the  electric  light  companies 
are  supplying  tungsten  lamp  renewals  in 
loo-watt  size  for  $1  each. 

The  total  cost  per  kilowatt  hour  is, 
therefore,  10  -)-  1.5  ■=  11. 5  cents. 

Twelve  hundred  watts,  or  1.2  kw.  X 
$0,115  X  100  hours  makes  the  cost  for 
maintenance  and  energy  $13.80  per  month. 
The  initial  cost,  using  distributing  type 
prismatic  reflectors,  at  $0.95,  list  price, 
will  be  12  X   (i-oo  -J-  .95)  or  $23.40. 

The  plan  Fig.  2  shows  the  arrange- 
ment of  outlets,  Nos.  I,  2,  3  and  4  being 
single   lights   hung  about  9   ft.   from   the 
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Fixture  height    t£  ft  i-  9/t. 
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FIG.    2. — PLAN    FOR   OUTLETS. 


floor,  while  No.  5  and  Xo.  6  are  four 
lights  each,  and  should  be  12  ft.  from 
floor  to  center  of  lamps.  In  the  photo- 
graph (Fig.  2)  two  lamps  are  shown,  in 
front  of  either  window,  and  since  these 
appear  to  be  for  display  purposes,  we 
can  but  assume  that  the  proprietors  wish 
for  such  effects.  Outlets  Xo.  3  and  No.  4 
are  shown  as  over  the  back  edge  of  the 
cutting  table,  as  in  this  position  shadows 
are  practically  eliminated,  the  light  from 
the  fixture  at  outlet  No.  6  being  sufficient 


to    overcome    any    shadow    on    the    side 
toward  the  center  of  the   room. 

It  will  be  evident  that  the  cost  for  wir- 
ing and  fixtures  will  be  far  less  than  for 
the  solution  using  Nernst,  though  no  esti- 
mate can  be  given  in  either  case.  The  in- 
itial cost  (lamps  only)  is,  however, 
($37-13  —  $^340)  —  $1373  lower,  and 
the  cost  for  energ}-  and  maintenance  is 
($15.25  —  $13.80)  =  $1.45  less  per 
month,  or  loj/^  per  cent,  per  month  sav- 
ing on  operating  costs  alone. 


ABSORPTION   AND  REFLECTIONS 
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Studies   of  ISFotatle    Installations 


The  Carnegie  Trust  Company,  New  York 


The  name  attached  to  this  institution 
would  in  itself  convey  the  impression  of 
large  financial  responsibility  and  propor- 
tionate dignity  and  elegance  in  the  quar- 
ters which  it  would  occupy.  The  former 
impression  may  be  dismissed  with  a  sim- 
ple affirmative  answer;  the  latter  may  es- 
pecially hold  our  attention  while  we  ex- 
amine the  lighting  installation. 

The  home  of  this  financial  institution  is 
on  the  ground  floor  of  the  new  portion 
of  the  Trinity  Building,  on  Broadway,  in 
the  heart  of  the  financial  district.  This 
structure  is  one  of  the  most  beautiful  of 
its  kind  in  the  city.  As  the  portion  of 
the  building  first  erected  faces  Trinity 
church-yard,  the  architects  wisely  gave  a 
Gothic  impress  to  its  architecture.  A  fair 
idea  of  the  magnificence  of  the  structure 
may  be  obtained  from  the  illustration 
shown  in  Fig.  i,  which  is  a  view  of  the 
interior,  looking  toward  the  entrance, 
which  is  on  Broadway.  The  floors,  wains- 
cotings  and  walls  are  of  marble,  the  dec- 
orations consisting  of  Mosaic  borders. 
The  woodwork  is  of  mahogany  and  the 
railings  of  solid  bronze.  In  costliness  of 
material  and  beauty  of  finish  nothing  be- 
yond this  could  be  devised  short  of  the 
use  of  the  precious  metals.  Greater  elab- 
oration could,  of  course,  be  employed,  but 
only  at  the  expense  of  the  dignity  and 
grandeur  of  the  effect. 

The  lighting  installation  here  shows 
for  itself.  The  panels  of  the  ceiling  con- 
tain very  simple  fixtures  without  glass- 
ware, frosted  lamps  being  depended  upon 
for  diffusion.  The  side  brackets  are  like- 
wise simple  in  design,  with  an  attempt  to 
preserve  the  Gothic  motif. 


Fig.  2  shows  one  of  the  private  offices. 
The  general  illumination  here  is  from 
the  lamps  placed  at  the  top  of  the  par- 
tition. Special  illumination  for  the  desk 
is  furnished  by  a  simple  drop  cord  sup- 
porting an  ordinary  key  socket,  and  a  16 
candle  power  lamp,  on  which  is  hung  ap- 
parently a  tin  reflector.  The  cost  of  the  en- 
tire apparatus  should  not  exceed  75  cents. 
Furthermore,  it  is  hung  above  the  mid- 
dle of  the  desk,  so  that  the  light  of  the 
lamp  can  shine  directly  into  the  eyes  of 
the  person  seated  at  the  desk  and  give 
direct  reflection  from  the  paper.  This  is 
surely  a  curious  anomaly,  and  an  impres- 
sive example  of  what  may  be  so  often 
found,  i.  e.,  the  cheapest  kind  of  a  light- 
ing fixture  amid  the  most  elegant  and  ex- 
pensive furnishings.  Looking  past  this 
make-shift  desk  lamp,  which  would  hard- 
ly be  tolerated  in  the  average  kitchen,  we 
see  a  solid  bronze  partition,  polished  ma- 
hogany woodwork,  and  inlaid  marble. 

Fig.  3  shows  the  private  office  of  the 
president  of  the  institution.  The  lighting 
installation  here  is  only  a  continuation 
of  the  anomaly  shown  in  Fig.  2.  There 
is  a  central  chandelier  of  the  simplest 
and  most  conventional  design,  which  can 
be  bought  from  the  stock  of  any  fixture 
concern  for  from  $5  to  $10.  This  is  fitted 
with  four  ordinary  electric  lamps,  with 
cheap  glass  reflectors,  which  do  not  in 
any  way  protect  the  eyes  of  those  in  the 
room.  The  side  brackets  are  placed  re- 
gardless of  symmetry,  or  apparently  any 
other  motive  than  probably  convenience 
in  wiring.  They  can  be  purchased  in  the 
open  market  for  about  $2  each.  To  each 
of  these  has  been  attached  an  additional 


FIG.    I.- — ENTRANCE  10  CARNEGIE  TRUST   COMPANY,   NEW  YORK. 


FIG.   2. — ONE  OF  THE  PRIVATE  OFFICES. 
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FIG.    3.— PRESIDENT  S   PRIVATE   OFFICE. 


bare  lamp.  The  only  saving  grace  in  the 
whole  office  is  the  table  lamp,  which  is  a 
choice  piece  of  art,  but  of  comparatively 
little  use  as  a  source  of  light. 

Fig.  4  is  a  view  in  the  safe  deposit 
vaults.  No  fault  can  be  found  with  the 
illumination  here,  which  is  of  a  utilitari- 
an order,  but  well  devised,  consisting  of 
lamps  placed  in  the  ceiling  and  covered 
with  shallow  diffusing  globes. 

A  curious  question  in  regard  to  this  in- 
stallation that  must  at  once  suggest  itself 
is,  how  did  this  happen?  Who  is  respon- 
sible, and  how  does  it  come  that  those  in 
possession  of  the  premises  do  not  appre- 
ciate the  incongruity?  It  seems  almost 
impossible  that  an  architect  capable  of  de- 
signing such  a  harmonious  and  exquisite 
interior  as  this,  or  that  those  responsible 
for  the  furnishings,  which  are  unexcep- 
tionable, could  pass  over  without  protest 
the  installation  of  such  grotesquely  in- 
adequate lighting  fixtures.  If  this  were 
a  single  peculiar  exception  it  would  be 
■easier  to  explain,  but  it  is  not ;  it  is  only 


one  case  among  thousands.  Moreover,  it 
is  recent,  the  building  being  not  more  than 
two  years  old.  The  illuminating  engineer 
has  been  frequently  warned  to  keep  his 
hands  off  the  sacred  domain  of  the  archi- 
tect in  matters  of  fixture  design,  on  the 
ground  that,  being  an  engineer,  he  can- 
not possibly  have  any  sense  of  the  artistic 
fitness  of  things.  But  so  long  as  prodigies 
of  impropriety,  such  as  are  here  shown, 
continue  to  exist,  not  only  will  the  pro- 
fessional illuminating  engineer,  but  any 
one  who  has  the  opportunity,  be  justified 
in  making  such  vigorous  protest  as  lies 
within    his   power. 

Another  pertinent  question  suggested 
by  this  example  is  the  extent  to  which 
the  illuminating  engineer  should  presume 
to  advise  on  the  artistic  side  of  a  lighting 
installation.  It  is  not  impossible  that  il- 
luminometer  measurements  taken  in  this 
case  would  show  a  passable  degree  of 
general  intensity ;  certainly  with  the  use 
of  a  few  desk  and  table  lamps  no  incon- 
venience would  be  felt  by  employees.     If, 
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FIG.    4. — ENTRANCE   TO   THE    SAFE   DEPOSIT   VAULTS. 


however,  the  fixture  installation  were  in- 
dicated, it  would  be  a  sad  reflection  upon 
the  taste  and  intelligence  of  any  illumi- 
nating engineer  to  say  that  he  w-ould  not 
perceive  the  incongruity. 

A  consideration  of  all  points  leads  to 
the  usual  conclusion,  namely,  that  satis- 
fi\ctory  results  can  only  be  assured  by  the 
mutual  co-operation  of  owner,  architect, 
illuminating  engineer  and  electrical  engi- 
neer. Even  though  all  of  these  parties 
may   do   their   particular   duties    indepen- 


dently, the  combined  result  may  be  inade- 
quate or  unsatisfactory.  When  it  comes 
to  be  understood  that  the  duties  of  the 
architect  and  the  several  classes  of  engi- 
neers with  whom  he  has  to  deal  are  sim- 
ply different  parts  of  the  building,  as 
much  as  the  material  and  construction, 
and  that  harmonious  results  can  be  ob- 
tained only  by  proper  co-ordination,  such 
anomalies  as  the  one  herewith  illustrated 
will  cease  to  bear  testimony  to  the  con- 
tempt for  illuminating  engineering. 
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The   Relation   of  the  Architect  to  the  Illuminating 

Engineer 


By  Albert  Wahle. 


In  presenting  this  paper  for  considera- 
tion I  am  guided  solely  by  a  desire  to  im- 
press upon  the  illuminating  engineer  that, 
in  my  opinion,  the  co-operation  of  the  ar- 
chitect is  absolutely  necessary  in  planning 
the  lighting  in  all  building  operations. 
The  problem,  as  it  appears  to  me,  is,  How 
shall  you  present  your  qualifications  so 
as  to  warrant  serious  consideration  on  the 
part  of  the  architect  to-day? 

The  method  to  be  used  is  open  for  ex- 
tended views,  and  I  am  in  hopes  through 
this  means  of  bringing  about  such  a  broad 
and  general  discussion  by  the  architect 
and  engineer  as  will  eventually  suggest  a 
course  resulting  in  this  very  necessary 
co-operation. 

The  illuminating  engineer  represents  a 
field  practically  new  in  the  professional 
world,  but  unlimited  in  its  scope,  embody- 
ing the  economical  and  efficient  lighting 
of  all  building  operations.  There  are  in- 
dividual illuminating  engineers  who  to- 
day are  recognized  by  the  architect;  but 
all  ought  to  be  as  a  body,  and  it  is  the 
latter  condition  which  I  consider  the  seri- 
ous phase  of  your  future.  There  is  no 
question  that  the  illuminating  engineer 
represents  a  profession  already  established 
(and  possibly  without  any  specific  aid  of 
the  architect),  but  in  my  opinion  along 
utilitarian  lines.  Your  profession  war- 
rants a  greater  future  than  that  repre- 
sented by  commercial  requirements,  and 
although  you  must  be  practical,  it  is  ab- 
solutely necessary  that  you  go  further  and 
apply  your  knowledge  of  what  is  proper 
for  an  efficient  lighting  result  to  the 
aesthetic,  as  established  by  the  architec- 
tural profession.  Your  profession  does 
not  differ  materially  from  others  in  being 


primarily  a  commercial  proposition;  yet 
there  can  be  no  question  of  its  importance 
as  representing  a  field  for  development  of 
a  great-  scope,  but  necessarily  limited  to 
those  who  realize  their  opportunities. 

I  have  no  desire  to  appear  in  the  role 
of  a  champion,  but  I  have  been  for  a  num- 
ber of  years  in  close  touch  with  architects 
in  all  sections  of  this  country  and  I  as- 
sume to  know,  to  a  great  extent,  their 
ideals.  I  have  been  strongly  impressed 
with  their  genuine  enthusiasm  for  that 
which  is  artistic  and  appropriate,  the  ear- 
nestness with  which  they  insist  upon  this 
at  all  times,  regardless  of  conditions,  and 
the  consideration  given  to  the  individual 
who  has  demonstrated  his  qualifications  in 
any  given  capacity.  There  are  exceptions 
to  thiS;  as  in  all  professional  walks,  but 
there  can  be  no  question  that  architecture 
embodies  practically  a  thorough  knowl- 
edge of  every  industry  connected  with 
building  operation,  representing  innumer- 
able details  requisite  in  planning  and 
supervising  the  erection  of  buildings, 
monumental  or  otherwise.  It  is  true  that 
architects  have  the  assistance  of  the  arti- 
san and  engineer  in  all  branches,  yet  they 
unquestionably  are  the  moving  spirit  and 
establish  the  basis  for  that  for  which  they 
assume  entire  responsibility. 

This,  then,  represents  a  profession  that 
covers  the  entire  field  of  art ;  for  although 
the  structural  part  of  any  building  is  an 
absolute  necessity,  yet  it  only  forms  a 
groundwork,  or  background,  for  the  ap- 
plication of  art  in  all  its  branches.  I  feel, 
therefore,  that  this  is  the  natural  field 
wherein  the  illuminating  engineer  must 
look  for  a  future,  and  it  lies  entirely  with- 
in your  province  to  convince  the  architect 
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that  you  are  a  necessary  adjunct  in  de- 
signing the  lighting  in  all  building  opera- 
tions, which  unquestionably  is  one  of  the 
important  factors  in  a  general  result. 

Now  it  occurs  to  me  that  when  an  illu- 
minating engineer  assumes  the  responsi- 
bility of  planning  the  lighting  (I  will  say, 
for  example,  in  the  drawing  room  of  a 
residence  or  the  counting  room  of  a  bank) 
he  must  thoroughly  appreciate,  or  at  least 
make  an  effort  to  learn,  the  character  and 
requirements  of  the  room;  and  when  he 
allots  a  number  of  outlets  he  should  have 
in  mind  the  form  of  fixture  requisite,  or, 
in  any  event,  what  distribution  of  outlets 
will  insure  an  efficient  lighting  system,  in 
the  form  of  fixtures  or  brackets,  or  both, 
that  will  fit  decoratively  and  therefore  be 
a  necessary  part  of  the  room  or  rooms.  I 
do  not  mean  to  imply  that  you  must  be  an 
authority  on  art  to  qualify  as  an  illuminat- 
ing engineer,  but  you  cannot  apply  the 
same  rules  that  govern  a  commercial 
proposition  to  the  types  I  have  given  as 
an  example;  and  when  you  are  consulted 
in  the  capacity  indicated  by  your  profes- 
sion, your  first  duty  should  be  to  determine 
an  appropriate  lighting  source,  and  if  not 
competent  to  judge,  then  have  the  archi- 
tect indicate  (if  only  in  a  general  way) 
what  his  ideas  are,  which  will  enable  you 
to  establish  a  light-source  that  will  con- 
form to  the  requirements. 

With  this  as  a  basis,  you  then  have  an 
opportunity  to  apply  your  science,  eco- 
nomically and  efficiently.  There  are  cases 
where  efficiency  is  not  a  serious  consid- 
eration and  where  a  pleasing  result  is  a 
factor;  but  here  again  the  architect  must 
guide  you.  This  course  if  persistently  fol- 
lowed will  eventually  make  it  possible  for 
you  to  assume  this  added  responsibility,  so 
necessary  to  a  successful  result. 

It  has  become  a  common  occurrence  to 
hear  the  architect  (as  also  the  fixture 
manufacturer)  censured  for  a  poor  result, 
when,  as  a  matter  of  fact,  the  engineer 
had  sole  power  to  establish  a  basis  that 


would  result  harmoniously,  but  failed  ut- 
terly to  grasp  the  requirements  beyond 
furnishing  light;  or,  to  be  more  specific, 
simply  provided  sufficient  candle  power  to 
insure  light,  but  to  all  appearances  had  no 
conception  of  what  would  be  proper  as  a 
light-source.  I  make  this  statement 
guardedly  and  without  a  spirit  of  criticism, 
knowing  thoroughly  well  that  the  co-oper- 
ation I  have  in  mind  does  not  or  at  least 
has  not  existed  except  in  a  limited  way. 
This  condition  cannot  continue,  as  the  de- 
mand for  lighting  results  that  embody  an 
application  of  the  arts  to  your  science  has 
become  a  crying  need  and  must  receive 
the  serious  consideration  of  your  profes- 
sion as  a  body  if  you  want  the  censorship 
of  the  architect  and  fixture  manufacturer, 
which  some  of  your  have  already  assumed, 
taken  seriously. 

There  can  be  no  excuse  for  poor  light- 
ing results.  You  have  at  your  disposal 
high-efficiency  lamps  that  unquestionably 
will  develop  to  a  still  higher  plane,  and 
you  have  auxiliaries  in  various  forms  that 
tend  to  an  increased  efficiency — a  com- 
bination that  can  be  applied  to  any  re- 
sult, aesthetically  or  otherwise.  You  also 
have  as  a  criterion  innumerable  examples 
of  buildings  of  all  classes,  showing  varied 
ideas  or  forms  of  lighting,  that  can  always 
be  considered  as  a  basis  for  good  or  bad. 
Furthermore,  you  have  the  better  element 
of  the  fixture  manufacturing  industry  that 
you  can  look  to  for  assistance  in  any 
form  requisite. 

However,  I  strongly  contend  that  the 
architect  combines  every  element  neces- 
sary to  your  profession,  and  which,  if  cul- 
tivated, will  establish  you  on  a  plane  that 
will  assure  recognition  and,  consequently, 
co-operation  of  the  architectural  profes- 
sion. I  have  no  desire  to  appear  arbi- 
trary in  my  views ;  on  the  contrary,  I  want 
them  considered  as  suggestive,  although 
they  represent  the  result  of  close  observa- 
tion of  conditions  with  which  I  have  been 
in  contact  during  the  last  few  years. 


Indirect  Lighting  Fixtures 


However  illuminating  engineers  may 
disagree  as  to  the  proper  use  of  indirect 
lighting,  all  must  agree  that  it  has  a  field 
for  which  it  is  particularly  adapted.     The 


design  of  fixtures  for  this  method  of  il- 
lumination therefore  becomes  a  matter  of 
importance  from  the  decorative  and  archi- 
tectual  standpoints. 
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FIG.     I. — COMBINATION    DIRECT    AND    INDIRECT 
LIGHTING    FIXTURE. 

The  accompanying  illustrations  show 
two  very  successful  efforts  in  this  direc- 
tion. Fig.  I  is  a  combination  fixture  ar- 
ranged for  either  direct  or  indirect  il- 
lumination, or  both.  The  central  bowl 
is  finished  with  a  reflecting  surface  on 
the  inside,  and  arranged  to  receive  a 
tungsten  lamp,  the  light  of  which  is  there- 
by reflected  to  the  ceiling,  and  so  diffused 
through  the  space  below.  Attached  to 
this  bowl  by  graceful  and  well  propor- 
tioned arms  are  direct  lighting  units.  The 
proportions  have  been  well  worked  out ; 
and  as  the  central  bowl  has  an  evident 
purpose  when  in  use,  shown  by  the  light 
emanating  from  it,  as  if  it  were  itself 
filled  to  overflowing  with  luminous  rays, 
it  has  an  artistic  reason  for  being. 

This  combination  is  ingenious,  as  well 
as  artistic.  The  fixture  is  especially  cal- 
ctilated  for  private  dining  room  illumina- 
tion. It  sviggests  at  once  that  while  the 
meal  is  being  partaken  of,  the  direct  light- 
ing may  be  used,  thus  giving  a  degree  of 


brilliancy  on  the  table  desired,  accord- 
ing to  the  size  of  lamps  used.  When  the 
repast  is  succeeded  by  the  "  feast  of  rea- 
son and  flow  of  soul,"  the  direct  lighting 
may  be  turned  off,  leaving  only  the  mild 
radiance  of  the   indirect  illumination. 

Fig.  2  at  once  strikes  the  eye  with  its 
graceful  outline  and  logical  method  of  sus- 
pension. The  metal  can  be  given  any  de- 
sired finish  to  harmonize  with  the  sur- 
roundings, while  a  reflector  of  the  most 
efficient  type  may  be  readily  contained 
within  the  bowl,  which,  as  in  Fig.  i,  will 
thus  become  a  fount  of  light.  If  the  metal 
were  given  a  hammered  or  repousse  effect 
the  fixture  would  be  particularly  suited  to 
the  den  or  cosey  corner.  Both  designs  are 
meritorious,  and  show  genuine  progress 
in  adapting  fixtures  to  modern  methods  of 
illumination. 


FIG.    2. — INDIRECT   LIGHTING    FIXTURE. 
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A  Portable  Photometer  for  Measuring  the  Intensity 
of  Street  Lighting  Sources 


By  George  C.   Shaad. 


FIG.     I. — GREEX    &    REPPERT    PORTABLE    PHOTO- 
METER. 


A  practical  photometer  of  a  portable 
type  may  be  readily  constructed  for  use 
in  measuring  the  intensity  of  street  light- 
ing sources  when  a  standard  photometer 
screen  of  the  Bunsen  or  Lummer-Brod- 
hun  type  is  available.  Such  an  instrument 
was  recently  constructed  by  Messrs.  Green 
and  Reppert,  senior  students  in  electrical 
engineering  at  the  Massachusetts  Institute 
of  Technology,  for  use  in  their  thesis  in- 
vestigations of  street  lighting  in  Boston. 
Many  of  the  particular  features  of  the  in- 
strument here  described  are  due  to  the 
?:-: — ''"t'ons  of  Dr.  Louis  Bell. 
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FIG.    3. 

Fig.  I  shows  a  photographic  view  of  the 
photometer  as  used  by  Messrs.  Green  and 
Reppert.  A  standard  Lummer-Brodhun 
photometer  screen  was  fitted  with  two 
tubes  of  the  dimensions  shown  in  Fig.  2. 
One  end  of  each  tube  was  fitted  with  a 
brass  plate  and  these  plates  were  clamped 
together  over  the  photometer  screen  by 
means  of  bolts  and  winged  nuts.  The 
outer  end  of  one  tube,  the  one  to  be  point- 
ed toward  the  light  source,  was  left  open, 
and  the  second  tube  was  fitted  with  a  brass 
box  for  holding  the  standard  lamp.  All 
the  extra  fittings  were  coated  with  flat 
black  paint  and  the  photometer  was 
mounted  in  a  block  fitted  to  an  ordinary 
tripod.  Sights  were  attached  to  the  tubes 
in  order  to  aid  in  the  directing  of  the  in- 
strument toward  a  light  source,  and  a  pro- 
tractor and  plumb  line  were  used  for  de- 
termining the  angle  at  which  the  photom- 
eter was  set  when  a  reading  was  taken. 

A  miniature  tungsten  lamp  was  used 
for  the  standard  source  of  light  and  the 
strength  of  the  standard  was  varied  by 
controlling  the  amount  of  current  flowing 
in  the  lamp.  This  necessitated  the  use  of 
a  storage  battery  (six  volts),  a  rheostat 
admitting  of  close  adjustment,  and  an  am- 
meter. Some  difficulty  was  experienced 
in  obtaining  a  suitable  standard  lamp  but 


two  four-volt,  I  c.  p.  tungsten  units  (bulb 
dimensions  I  in.  in  diameter  and  1%  in. 
long),  properly  aged,  were  obtained  from 
the  National  Electric  Lamp  Association 
and  proved  very  satisfactory.  The  instru- 
ment was  calibrated  in  the  laboratory  by 
mounting  it  at  known  distances  from  a 
standard  light  source  and  reading  the  cur- 
rent in  the  instrviment  lamp  when  the  pho- 
tometer screen  was  just  balanced.  The 
current  required  by  the  lamp  to  balance  a 
known  illumination  of  the  screen  was 
thus  determined  and  a  calibration  curve 
plotted.  Fig.  3  shows  such  a  calibration 
curve. 

At  the  low  current  values  there  may  be 
some  trouble  on  account  of  the  color  of 
the  standard  lamp,  and  from  the  calibra- 
tion curve  it  is  seen  that  as  the  current 
in  the  lamp  is  increased  the  setting  of  the 
photometer  is  not  so  sensitive.  For  these 
reasons  it  would  be  desirable,  if  the  in- 
strument were  to  be  used  for  a  wide  range 
of  intensity  of  illumination  of  the  screen, 
to  have  more  than  one  size  of  standard 
or  to  arrange  the  tube  so  that  the  stand- 
ard could  be  mounted  in  different  posi- 
tions with  reference  to  the  screen.  A  sep- 
arate calibration  curve  for  each  standard 
and  for  each  position  of  the  standard 
would  be  required. 

The  error  introduced  by  light  reflected 
from  the  inner  walls  of  the  tube  was  in- 
vestigated and  found  to  be  negligible 
when  the  light  source  was  at  a  distance 
of  10  ft.  from  the  screen.  When  the  light 
source  was  mounted  5  ft.  from  the 
screen  an  error  in  the  neighborhood 
of  3  per  cent,  was  detected,  the  illumina- 
tion of  the  screen  being  increased  by  this 
amount. 

A  suitable  rheostat  for  use  with  the  i 
c.  p.  standard  was  constructed  of  65  ft. 
of  la  la  wire.  No.  24,  in  series  with  65 
ft.  of  No.  23  German  silver  wire,  both 
cotton  covered,  wound  in  a  single  layer 
upon  a  wood  ring  (5  in.  internal  diameter 
and  7  in.  external  diameter)  and  fastened 
in  place  with  shellac.  A  movable  spring 
contact  was  arranged  to  bear  on  the  wire, 
the  insulation  being  scraped  from  the  wire 
at  the  point  of  contact. 
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The  Daylight  Efficiency  of  Artificial  lUuminants 

By  Herbert  E.  Ives. 


Among  students  of  illumination  it  is 
generally  agreed  that  the  best  light  for 
human  use  is  daylight.  Therefore  the 
nearer  an  artificial  light  approaches  day- 
light in  color  and  distribution  the  higher 
it  should  rank.  There  has  been  developed, 
how^ever,  no  simple  means  of  measuring 
an  artificial  light  source  in  such  manner 
that  a  numerical  value  can  be  given  to  its 
approach  in  quality  to  daylight.  In  other 
words  there  has  been  no  basis  for  estimat- 
ing the  "  daylight  efficiency." 

In  so  far  as  color  is  concerned  progress 
has  recently  been  made  along  two  lines 
which  should  make  possible  and  profitable 
an  attempt  to  supply  this  deficiency.  On 
the  side  of  physical  research  extended 
series  of  spectrophotometric  measure- 
ments of  daylight  have  been  made,  nota- 
bly by  E.  L.  Nichols.  On  the  technical 
side  there  have  been  developed  new  il- 
luminants  of  high  efficiency,  and  of  color 
considerably  nearer  daylight  than  those 
previously  known. 

The  present  investigation  was  prompted 
by  the  question  whether  it  might  not  be 
possible,  with  some  of  the  more  efficient 
illuminants,  to  imitate  daylight  by  the  use 
of  properly  colored  globes  or  screens, 
without  lowering  the  resultant  efficiency 
below  that  of  some  of  the  older  sources. 
Knowing  the  spectral  relation  of  a  source 
to  daylight,  it  is  a  simple  problem  to  de- 
termine the  spectral  absorption  necessary 
to  reduce  the  light  to  daylight  color. 
Knowing  the  intensity  equivalent  of  the 
different  colors  of  the  spectrum,  it  is  pos- 
sible to  determine  the  loss  in  intensity  due 
to  the  use  of  the  colored  absorbing  screen. 

The  problem  up  to  this  point  is  an  en- 
tirely practical  one.  After  having  worked 
out  some  numerical  values  in  the  way  de- 
scribed below,  it  occurred  to  the  writer 
that  the  white  light  obtained  in  this  man- 
ner might  be  used  as  a  convenient  meas- 
ure of  the  quality  of  an  artificial  light. 
The   ratio 

Intensity  of  available  white  light 

Total   intensity  of  source 

offers  itself  as  a  measure  of  the   illumi- 


nant's  efficiency  with  regard  to  color. 
In  the  following  paper  are  given  the 
results  of  applying  this  idea  to  a  number 
of  the  more  prominent  artificial  illumi- 
nants. Two  methods  are  developed:  the 
first  method,  suggested  above,  by  a  discus- 
sion of  absorbing  screens,  applicable  to 
sources  with  a  continuous  spectrum,  and 
giving  the  actual  available  non-selective 
white  light;  the  second  method,  by  means 
of  the  primary  color  sensations,  applicable 
to  both  selective  and  non-selective 
sources,  and  giving  the  amount  of  white 
sensation,  in  general  only  partly  or  not 
at  all  available. 

First  Method. 

White   Light   Efficiency    as   Obtained   by 

the  Discussion  of  Absorbing  Screens. 

If  we  assume  the  intensity  of  the  day- 
light spectrum  to  be  unity  at  all  points, 
the  spectral  intensity  of  any  other  light, 
as  determined  by  the  spectrophotometer, 
may  be  plotted  on  such  a  scale  that  the 
lowest  point  of  the  resultant  curve  is  also 
unity.  The  colored  screen  which  in  com- 
bination with  the  source  will  transmit 
light  of  daylight  color  is  the  one  whose 
percentage  transmission  at  each  point  of 
the  spectrum  is  the  reciprocal  of  the  ordi- 
nate of  the  illuminant's  spectral  curve. 
The  first  step  in  the  artificial  production 
of  daylight  by  this  method  is  therefore 
the  determination  of  the  spectral  relation- 
ship of  artificial  sources  to  daylight.  For 
this  purpose  is  available  the  work  of  E.  L. 
Xichols  on  average  daylight  in  terms  of 
the  acetylene  flame.'-  Average  daylight, 
as  determined  by  Nichols,  has  the  follow- 
ing intensities  throughout  the  spectrum  as 
compared  with  acetylene  equality  being 
assumed,  according  to  the  usual  practice 
at  59M. 

.725xt    .620^    .590*1     .530^     .460^     .420^     .390« 
.450       .865       1.00       1.34       2.07       2.59       2.63 

Other  light  sources  may  be  compared 
in  the  spectrophotometer  with  acetylene, 
and  hence  with  daylight. 

'  Transactions  of  the  Illuminating  Engineering 
Society,  May.  1908. 
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Measurements  of  several  illuminants — 
gas,  glow  lamps,  etc. — are  given  in  the 
paper  referred  to.  The  electric  glow 
lamps  are  not,  however,  specified  accord- 
ing to  watts  per  candle,  the  only  exact 
mode  of  specification  where  relative  color 
values  are  to  be  considered ;  and  the  Wels- 
bach  mantles  are  not  classified  according 
to  cerium  content,  which  determines  the 
color.  The  writer,  therefore,  thought  it 
worth  while  for  the  purpose  of  this  paper 
to  make  spectrophotometer  measurements 
against  acetylene  of  carbon,  tungsten  and 
other  glow  lamps  at  the  exact  watts  per 
candle  at  which  each  is  rated  for  com- 
mercial comparison,  and  of  a  Welsbach 
mantle  whose  cerium  content  is  known. 

The  carbon  and  tungsten  lamps  were 
measured  for  watts  per  mean  horizontal 
candle,  and  were  4  and  3.1  for  the  carbon, 
J. 25  for  the  tungsten.  The  mean  spheri- 
cal values  were  obtained  by  the  use  of 
reduction  factors.  The  metalized  and 
tungsten  lamps  were  measured  directly 
for  mean  spherical  candle  power  on  an  in- 
tegrating photometer.  The  Welsbach 
mantle  contained  ^'4.  per  cent,  cerium,  be- 
ing the  mantle  recommended  for  residen- 
tial illumination  by  the  Welsbach  Com- 
pany. 

The   measurements   were   made  with   a 


Zummer-Brodhun  spectrophotometer;  a 
tungsten  lamp  at  constant  voltage  served 
as  comparison  source,  and  the  substitu- 
tion method  was  used.  Special  care  was 
taken  to  exclude  the  effect  of  scattered 
light  at  the  ends  of  the  spectrum  by  the 
use  of  colored  glasses  between  the  eye 
and  eye-slit.  Measurements  were  carried 
to  .67/*  in  the  red  and  to  .42/«  in  the  blue. 

The  results  of  these  measurements  are 
given  in  tables  I.  and  II.,  table  I.  in  terms 
of  acetylene,  table  II.  in  terms  of  "  aver- 
age daylight,"  assuming  the  daylight- 
acetylene  ratios  determined  by  Nichols. 

It  will  be  observed  that  if  we  plot  as 
curves  the  data  of  table  II.  the  lowest 
point  of  all  the  curves  is  in  the  blue.  In 
order,  therefore,  to  determine  the  appro- 
priate absorbing  screens  these  curves 
must  be  drawn  with  a  point  in  the  ex- 
treme blue  made  equal  to  unity.  The 
choice  of  this  point  is  largely  arbitrary. 
The  shorter  the  wave-length  chosen  the 
smaller  the  percentage  transmission  of  the 
absorbing  screen  for  the  other  portions 
of  the  spectrum.  A  point  should,  there- 
fore; be  chosen  of  as  long  a  wave  length 
as  possible  without  too  great  a  loss  of 
blue  light.  In  the  present  paper  the 
"  equality  point "  has  been  taken  as  .42M. 
This    is    one    of   the   points   measured    in 


Against  Acetylene. 
.59       .62       .65       .67m. 


1.00 

1.10 

1.19 

1.26 

1.00 

1.09 

1.17 

1.23 

1.00 

1.06 

1.13 

1.17 

1.00 

1.05 

1.12 

1.15 

1.00 
1.00 
1.00 

1.03 

1.00 

.86 

.5780m 

1.09 

l.OO 

.71 

1.11 

1.00 

.64 

TABLE    I. 

Spectrophotometer  Measurements  of  Various  Artificial  Light  Sources 

Source.                                            .42       .45  .50       .55 

1.  Glow    lamp,    carbon,    4.85    watts    per    mean 

sph.    cp 445     .550  .700     .875 

2.  Glow    lamp,    carbon,    3.75    watts    per    mean 

sph.    cp 495     .595  .735      .885 

3.  Glow   lamp,   metallized,   3.1   watts   per  mean 

sph.    cp 560     .655  .780     .905 

4.  Glow   lamp,    tantalum,    2.6    watts   per    mean 

sph.    cp 595     .680  .810     .920 

5.  Glow    lamp,    tungsten,    1.58   watts    per    mean 

sph.    cp 785     .815  .875     .945 

6.  Acetylene 1.00     1.00  1.00     1.00 

7.  Welsbach   mantle,  %%    cerium 1.28     1.40  1.42     1.22 

.4358m  .5460m 

8.  Mercury  arc    (Nichols) 

16.81  3.75 

TABLE    II. 

Light  Sources  Compared  with  "  Average  Daylight." 

Source.                                            .42       .45  .50       .55 

1.  Glow    lamp,    carbon,    4.85    watts    per    mean 

sph.    cp. . 171     .250  .438     .718 

2.  Glow    lamp,    carbon,    3.75    watts    per    mean 

sph.    cp 191     .265  .460     .730 

3.  Glow   lamp,   metallized,   3.1   watts  per   mean 

sph.    cp 216     .295  .485     .750 

4.  Glow   lamp,    tantalum,    2.6    watts   per    mean 

sph     cp.: 231     .310  .504     .759 

5.  Glow   lamp,    tungsten,   1.58  watts   per   mean 

sph.    cp 303     .375  .546     .780 

6.  Acetylene 386     .455  .622     .825 

7.  Welsbach  mantle,  %%    cerium 495     .640  .884  1.00 

.4358m  .5460m 

8.  Mercury   arc    (Nichols) • 

7.85  3.00 


1.00 


.59 

.62 

.65 

.67m. 

1.00 

1.27 

1.65 

1.97 

1.00 

1.25 

1.63 

1.93 

1.00 

1.23 

1.56 

1.83 

1.00 

1.22 

1.54 

1.80 

1.00 
1.00 
1.00 

1.19 
1.16 
1.00 
.5780m 

1.47 

1.38 

.98 

1.70 

1.56 

.98 

1.00 
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FIG.  I. — CURVES  SHOWING  AMOUNT  OF  SPECTRA 
OF  VARIOUS  LIGHT  SOURCES  WHICH  MUST 
BE  ABSORBED  TO  GIVE  WHITE  LIGHT.  SHADED 
AREA — WHITE  LIGHT. 

Nichols'  daylight  investigation  and  is  the 
point  beyond  w^hich  the  average  daylight 
curve  takes  more  nearly  the  slope  of  the 
usual  artificial  sources.  When  screened 
from  this  point  the  deficiency  in  blue  sen- 
sation of  any  of  the  ordinary  sources  is 
less  than  2  per  cent.,  a  quantity  small 
enough   to  be   considered   negligible.      A 


different  choice  of  equality  point  will,  of 
course,  lead  to  numerically  different  re- 
sults, a  matter  to  be  treated  again  in  the 
discussion  of  the  second  method. 

In  Fig.  I  the  data  of  table  II.  are  plot- 
ted on  this  basis.  The  area  of  each  curve 
above  the  shaded  area  represents  the  por- 
tion of  the  illuminant's  spectrum  which 
must  be  removed  by  absorption  to  reduce 
it  to  identity  with  the  daylight  spectrum. 
The  colored  glass  to  effect  this  is  one 
whose  transmission  is  the  reciprocal  of 
the  ordinate  of  the  curve  in  question  at 
each  point. 

Having  obtained  the  properly  colored 
glass  to  effect  the  absorption,  we  now 
wash  to  know  the  intensity  value  of  the 
resultant  artificial  daylight.  This  we 
shall  compare  with  the  intensity  of  the 
unscreened  source.  We  do  this  by  con- 
sidering the  intensity  value  of  the  dif- 
ferent spectral  colors  and  the  resultant 
loss  in  total  intensity  when  the  various 
portions  of  the  spectrum  are  reduced  in 
the  proportion  indicated  above.  The 
method  is  indicated  in  Fig.  2.  The  shaded 
area  represents  the  spectrum  of  white 
light  expressed  in  terms  of  luminosity;  it 
is,  in  other  words,  the  sensibility  curve  of 
the  normal  eye.-  The  areas  enclosed  by 
the  outlined  curves  and  the  axis  of 
abscissae  are  the  resultant  of  increasing 
the  ordinants  of  the  sensibility  curve  in 
the  proportion  indicated  by  the  curves  of 
Fig.  I.  The  areas  of  the  outlined  curves 
are,  therefore,  proportional  to  the  in- 
tensity of  the  unscreened  sources,  the 
shaded  area  to  the  intensity  of  the  white 
light    remaining    after    screening.      The 

-  Abney,  Philosophical  Transactions  01  tne 
Royal  Society,  Vol.  193,  p.  286,  1900.  This  curve 
is  for  high  intensities  where  the  Purkinje  effect 
is   not  noticeable. 


TABLE   III. 

Color  Sensation  Values,  White  Sensation,  and  White  Light  EMciencies. 

White 

Source  ^--Sensation. ,  Lumi-  White  sens. 

Ked.  Green.  Blue.  Hue.  nosity.  sens.    eff. 

'■     ^l°pS    'cp""^'    '^'^°"'    ^-^^    ""^"^    "''    "!^"  46.5     39.7     13.8  .588«  44.1     13.7     31.0 

^-     ^Iph    'cr^    '"*'""•    ^-^^    ""'"'    ^'"    "''!''  45.9     39.4     14.7  .588     43.5     14.5     33.4 

^-     "^ipl   'T'    °''*''"=''^'   ^-^   ^^"'   P''   "^'^^  44.8     39.7     15.5  .585     42.9     15.3     35.8 

^-     ^Sh    ^ir'   *^'^*^'"°^'    ^-^    ^^"'    P''    "!!°  44.2     39.8     16.0  .585     42.6     15.9     37.3 

^-     *^S    ^IT'   *"°^'*'"'    ^-^^  ^^'''   ^'"   °''^"  42.8     39.1     18.1  .584     41.5     18.0     43.5 

6      Acetvlene" WWW.'.'.'.'.'.'.'.'.W .  .  40.8     38.3     20.9  .583     40.1     20.7     51.7 

7.  Welsbach  mantle    %%   ceViiim 37.4     .37.8     24.8  .577     37.4     24.5     65.5 

8.  Mercury  arc    (Nichols) 22.4     23.6     54.0  .480     23.0     18-0     78.5 

9.  Daylight    33.3     33.3     33.3  .  .  .      66.6     66.6  luu 


White 

light 

eff. 

19.3 

21.2 

24.6 

26.2 

33.2 
42.0 
50.5 

100 
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F]G.  2. — EXCESS  OF  COLORED  LIGHT  IN  VARIOUS 
LIGHT  SOURCES  REPRESENTED  IN  TERMS  OF 
INTENSITY. 

ratio  of  the  shaded  to  the  unshaded  area 
gives  the  value 

Intensity  of  White  Light  Obtained  by  Screening 
from  .42ju  Intensity   of  Unscreened   Source. 

This  quantity,  for  v^hich  the  values  for 
several  sources  are  given  in  table  III., 
column  6,  is  an  indication  of  the  loss  in 
efficiency  which  may  be  expected  upon 
producing  artificial  daylight  by  the  use 
of  colored  absorbing  screens.  The  figures 
also  lend  themselves  to  giving  a  value  to 
a  light  source  considered  from  the  stand- 
point of  its  approach  in  color  to  daylight. 
They  may  in  fact  be  called  the  "  day- 
light "  or  "  vi'hite  light  efficiencies,"  as  is 
here  done. 

In  table  IV.,  column  3,  the  results  are 


applied  to  the  electric  glow  lamps  in  com- 
bination with  their  energy  consumption, 
giving  what  may  be  called  "white  light 
watts  per  candle."  It  will  be  observed 
that  the  question  which  prompted  the  in- 
vestigation is  answered.  The  "  white 
light  watts  per  candle  "  of  the  tungsten 
lamp  is  less  than  the  watts  per  candle  of 
the  "  four  watt "  carbon  lamp,  indicating 
that  artificial  daylight  should  be  no  more 
expensive  than  was  electric  light  not  long 
ago.  This,  of  course,  assumes  the  possi- 
bility of  obtaining  colored  glass  of  exact- 
ly the  absorption  required. 

TABLE    IV. 

^Vatts   Per   Mean    Spherical    Candle    of    Electric 
Glow  Lamps. 

White  White 

Ordinary,  sensation,  light. 

Carl)on    4.85  15.6  2o.l 

Carbon    3.75  11.2  17.7 

Metallized    3.1  8.6  12.6 

Tantalum    2,5  6.7  9.5 

Tungsten    1.58  3.6  4.7 

This  method  of  obtaining  efficiency  in 
terms  of  daylight,  namely,  by  the  use  of 
colored  absorbing  screens,  is  of  more 
practical  than  scientific  interest.  As  has 
been  pointed  out,  the  numerical  values 
will  vary  with  the  wave-length  chosen  as 
the  equality  point.  A  method  giving  a 
relationship  to  daylight  independent  of 
choice  of  co-ordinates  would  in  some 
ways  be  preferable.  Moreover  the  above 
method  gives  the  value  zero  to  selective 
sources,  where  by  selective  sources  is 
meant  one  of  the  type  of  the  mercury  arc 
whose  spectrum  consists  of  bright  lines 
with  no  continuous  background.  Selec- 
tive sources,  however,  actually  excite  all 
three  primary  color  sensations,  giving 
some  sensation  of  white.  The  attempt  to 
find  a  method  applicable  to  such  sources 
has  led  to  a  second  method  of  finding  color 
efficiency,  namely,  the  method  by  color 
sensations,  which  will  now  be  described. 

Second  Method. 

White     Light     Efficiency     Obtained     by 
Means  of  the  Primary  Color  Sensations. 

Any  color  can  be  matched  by  a  mixture 
of  white  light  and  one  ray  of  the  spec- 
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FIG.    3. — COLOR   SENSATION    CURVES,    ACCORDING    TO    KOENIG    AND   EXNER. 


trum.^  The  intensity  of  this  white  com- 
pared with  the  intensity  of  the  colored 
source  gives  a  white  hght  efficiency  which 
is  obtainable  with  all  types  of  selective 
and  non-selective  sources.  We  may  im- 
agine this  accomplished  experimentally  in 
the  following  manner:  Given  a  standard 
white  light,  let  the  intensity  of  the  source 
in  question  be  measured  against  the  stand- 
ard, say  with  a  flicker  photometer  or  by 
some  other  method  independent  of  color 
difference.  By  means  of  a  spectroscopic 
device  superpose  on  the  white  light  col- 
ored light  from  a  narrow  region  of  the 
spectrum.  Alter  the  intensity  of  the 
white  and  the  wave  length  and  intensity 
of  the  spectral  light  until  a  visual  match 
is  obtained  for  both  color  and  intensity. 
The  ratio  of  the  intensity  of  the  white 
used  in  this  match  to  the  intensity  of  the 
source  is  a  white  light  efficiency,  inde- 
pendent both  of  the  character  of  the 
source  and  of  any  arbitrarily  chosen 
■"  equality  point." 

The  experimental  difficulties  in  the 
way  of  carrying  out  the  procedure  as  out- 
lined are  great,  chiefly  because  of  the  dif- 
ficulty of  producing  a  white  light  stand- 
ard.    The   whole  process  may,   however, 

2  Abney,  "  Color  Measurement  and  Mixture," 
chapter  XIII.  The  only  exceptions  are  furnished 
by  colors  of  purple  hue,  in  which  the  green  sen- 
sation is  smaller  than  either  the  red  or  the  blue. 
These  must  be  measured  in  terms  of  their  com- 
plementaries.  Purple  light  sources  are  not  met 
with  in  ordinary  experience  and  so  need  not  be 
considered. 


be  carried  out  indirectly  by  means  of  the 
color  sensation  curves  of  the  normal  eye 
as  determined  by  Koenig.  These  curves, 
as  modified  by  Exner,*  are  reproduced  in 
Fig.  3.  They  show  the  amounts  of  each 
of  the  primary  sensations — red,  green  and 
blue — which  are  excited  by  the  various 
portions  of  the  spectrum.  They  are 
drawn,  according  to  the  usual  convention, 
with  the  three  areas  equal  for  white  light. 
White  then  being  equal  excitation  of  the 
three  sensations,  all  other  colors  can  be 
expressed  in  terms  of  the  relative  propor- 
tions of  red,  green  and  blue  sensation. 
Knowing  the  sensation  values  of  a  color, 
it  is  then  possible  to  find  from  the  curves 
a  wave  length  which,  with  white  added, 
has  the  same  proportionate  parts  of  red, 
green  and  blue  as  the  color.  In  this  man- 
ner the  dominant  hue  of  the  color  is  de- 
termined and  the  amount  of  white  light 
to  be  added  to  the  dominant  hue.  It  is 
then  necessary  to  have  the  intensity  val- 
ues of  the  three  sensations.  Applying 
these  to  the  color  and  then  to  the  white 
added  to  the  dominant  hue,  the  desired 
ratio  of  intensities  may  be  obtained. 

In  order  to  apply  this  method  it  is 
necessary  to  know  the  sensation  values  of 
a  color  and  the  luminosity  values  of  the 
three  sensations.  To  obtain  the  sensation 
values  of  a  color  two  procedures  are  open. 
If   spectrophotometric   measurements   are 

*  F.  Exner,  Sitzungsberichte  der  Akademie  der 
Wissenschaften,  Wien,  Vol.  Ill,  p.  8.57,  1902. 
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available  the  sensation  values  may  be  ob- 
tained by  multiplying  the  sensation  curve 
ordinants  at  each  w^ave  length  by  the 
spectral  intensity  of  the  color  as  com- 
pared with  the  standard.  A  second  meth- 
od is  to  measure  the  color  by  means  of  a 
color  mixing  instrument  the  sensation 
values  of  whose  colors  are  known,  in 
the  latter  method  we  again  meet  the  dif- 
ficulty that  no  standard  white  light  is 
available.  In  the  present  investigation  the 
sensation  values  were  obtained  by  apply- 
ing the  spectrophotometer  values  obtained 
above  to  the  sensation  curves.  As  to  the 
luminosity  values  of  the  sensations  Ab- 
ney''  has  determined  that  for  sunlight  the 
values  are : 


Red. 
65.73 


Green. 
33.83 


Blue. 
.44 


These  values  are  used  in  the  present 
paper  on  the  assumption  that  they  will 
be  substantially  the  same  for  average  day- 
light. 

To  illustrate  the  method  of  procedure 
the  work  for  acetylene  is  given  in  full. 
Applying  the  values  of  table  II.  to  the 
sensation  curves  the  sensation  values 
(that  is,  the  areas  of  the  new  curves, 
measured  with  a  planimeter)  found  for 
acetylene  were : 


Red. 

84 


Green. 


Blue. 

48 


Giving  to  each  sensation  its  appropriate 
luminosity  value,  the  luminosity  of  the 
acetylene  color  (in  arbitrary  units)  was 
92.1.  By  trial  it  was  found  that  if  47.6 
parts  of  white  were  subtracted  from  the 
color  the  remaining  sensation  values, 
i.  e.,  46.4,  40.4,  .4,  were  in  the  proportion 
of  the  sensations  at  .583M.  The  lumin- 
osity or  intensity  ratio  is,  therefore, 
47.6 

=51.7,    and    the    dominant    hue    is 

92.1 

This  white  light  efficiency  is  obtainable 
for  any  type  of  source — for  instance,  the 
mercury  arc — the  values  for  which,  cal- 
culated from  spectrophotometer  figures 
given  by  Nichols,'^  will  be  found  in  table 
III.,   along  with  values   for   the   sources 

^  Philosophical   Transactions,   loc.   cit. 

'  The  process  of  finding  the  dominant  hue  is 
much  simplified  by  the  use  of  MaxwelFs  color 
triangle. 

'  Loc.  cit. 


already  evaluated  according  to  method  I. 
Comparison  of  the  white  light  efficien- 
cies obtained  in  this  way  with  those  from 
the  first  method  shows  that  in  every  case 
the  second  efficiency  is  higher  than  the 
first.  It  is  clear  why  this  should  be  so, 
for  if  we  call  the  intensity  of  the  white 
light  obtained  by  the  first  method  Jw,  we 
have  that  the  total  color  Jc  (expressing  it 
in  intensity  units)  is  equal  to  Iw  plus  the 
absorbed  wave  lengths  represented  by  the 
curve  of  Fig.  i  above  the  shaded  area. 
This  absorbed  color  is  itself,  not  being  a 
single  spectrum  ray,  reducible  to  white 
light,  say  Lv2  and  a  single  wave  length. 
We  may  express  this  fact  in  the  following 
equation : 

Ic    --    Inl   +    lUv   +    I^=    Iw    +    I>. 

Lv  represents  the  total  white  sensation ; 
Lvi  represents  the  available  non-selective 
white  light;  its  value  may  be  zero,  as  in 
the  mercury  arc. 

The  two  kinds  of  white  light  efficiency 
or  color  efficiency  may  be  conveniently 
designated  as  "  white  sensation  efficiency  " 
and  "  white  light  efficiency,"  the  first  be- 
ing always  larger  than  the  second. 

Before  discussing  the  interpretation 
and  utility  of  these  quantities  it  is  of  in- 
terest to  note  several  points  in  connection 
with  the  characteristics  of  white  light 
and  white  sensation  as  here  distinguished. 
If  we  write  the  above  equation : 

Ic   —   I^=   Iw, 

we  express  the  condition  for  securing  the 
largest  possible  amount  of  white  sensa- 
tion, namely,  by  subtracting  light  of  one 
wave-length.  The  nearest  approach  to 
this  practicable  is  to  subtract  a  wide  band 
in  the  neighborhood  of  2.  Inspection  of 
the  sensation  curves  shows  that  with  a 
yellowish  source,  such  as  a  glow  lamp, 
absorption  of  a  band  near  .59//  would, 
while  reducing  the  red  and  green  sensa- 
tions, have  slight  effect  on  the  blue,  while 
the  uniform  absorption  of  method  I. 
wastes  considerable  of  that  already  de- 
ficient sensation.  It  would,  therefore,  be 
possible,  by  selective  screening,  to  secure 
nearly  the  whole  of  the  white  sensation 
existing  in  the  source.  Since  the  white 
sensation  value  is  the  only  white  light 
value  possessed  by  selective  sources,  and 
since  the  white   sensation  value  may  be 
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nearly  obtained  by  selective  screening  of 
continuous  spectrum  light-sources,  we 
might  use  the  term  "  selective  white  "  to 
designate  it,  although  "  white  sensation  " 
is  preferred  by  the  writer.  It  is  of  in- 
terest to  note  that  with  the  sources  con- 
sidered, acetylene^  etc.,  if  the  equality 
point  for  screening  is  taken  as  about 
•455 ," J  the  resultant  (slightly  yellowish) 
white  is  of  very  nearly  the  white  sensa- 
tion value.  For  some  practical  purposes, 
therefore,  the  white  sensation  values 
might  be  assumed  to  be  the  available 
white,  in  the  case  of  continuous  sources. 

It  is  possible  to  apply  the  first  method 
to  the  color  sensation  curves,  for  the 
ordinates  of  the  curves  giving  the  sensa- 
tion value  for  a  source  may  be  reduced 
from  the  same  equality  point  in  the  pro- 
portions demanded  by  the  curves  of  Fig. 
I,  their  area  measured  before  and  after 
reduction,  and  the  luminosity  values  of  the 
sensation  applied  as  above.  This  was 
done  as  a  check  on  the  sensibility  curve 
values,  and  the  results  agreed  within  the 
errors  of  measurement. 

In  table  III.  are  given  the  sensation 
values  of  the  various  sources,  their  dom- 
inant hues,  white  sensation  and  white 
light  efficiencies.  The  sensation  values  are 
so  reduced  that  their  sum  equals  lOO  in 
each  case.  Column  4  (percentage  white 
sensation)  then  expresses  a  purely  hue  or 
color  efficiency,  namely 


White  sensation 

Total  sensation, 
where  the  sensations  are  assumed  of 
equal  value  in  white  light.  This  ratio, 
not  having  a  close  connection  with  the 
problem  of  screening,  or  the  possible  ex- 
perimental procedure  outlined  under 
method  II.,  has  not  been  considered  at 
length. 

In  table  IV.  are  given  the  values  of 
"  white  light  "  and  "  white  sensation  '" 
watts  per  candle  for  the  electric  glow 
lamps. 

Discussion  of  Results. 

Two  methods  have  been  developed  for 
obtaining  a  measure  of  the  approach  of  a 
light  in  color  to  daylight.  Two  values 
have  been  obtained  for  the  quantity  ex- 
pressing the  color  efficiency.  Their 
characteristics  and  interpretation  are  as 
follows : 

First.  The  White  Light  Efficiency. — 
Obtained  by  consideration  of  the  white 
light  available  by  the  use  of  absorbing 
screens.  The  white  light  obtained  is  non- 
selective white  light,  spectrally  identical 
with  Nichols'  "  average  daylight."  The 
term  "  white  light  efficiency "  is  applied 
to  the  ratio 

Intensity  of  Non-selective  White  Light  Available 
Intensity  of  Source. 

Its  numerical  value  is  dependent  on  the 
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point  of  the  spectrum  at  which  absorption 
starts  and  is  zero  for  a  bright  line  source. 
It  is  of  practical  importance  as  an  indica- 
tion of  the  loss  in  efficiency  to  be  expect- 
ed by  producing  "  daylight "  by  the  use 
of  colored  globes  on  artificial  sources.  As 
the  white  light  obtained  is  identical  with 
daylight  the  "  white  light  efficiency  "  is  a 
good  indication  of  a  source's  excellence 
for  use  where  color  discrimination  is 
necessary.  The  larger  the  proportion  of 
available  white  light  the  nearer  will  colors 
appear  in  their  daylight  values. 

Second.  The  JVhifc  Sensation  Efficien- 
cy.— Obtained  by  consideration  of  the 
amount  of  white  wdiich,  with  a  spectrum 
color,  would  match  the  light.  The  term 
is  applied  to  the  ratio 

Intensity  of  White  Sensation 


Intensity  of  Source. 

The  method  is  independent  of  any  arbi- 
trary screening  point  and  is  applicable 
to  all  types  of  sources.  The  white  sensa- 
tion obtained  indicates  the  color  of  the 
light  or  of  a  white  surface  illuminated 
by  it.  It  gives  no  indication  of  the  suit- 
ability of  a  source  for  color  discrimina- 
tion. The  white  sensation  is  larger  than 
the  white  light  given  by  method  I,  and  is 
as  a  rule  only  partly  or  not  at  all  avail- 
able as  non-selective  white  light. 

The  question  arises :  Which  of  these 
efficiencies  is  it  preferable  to  use?  From 
a  purely  scientific  standpoint  the  white 
sensation  efficiency  is  preferable  because 
of  its  universal  application  and  inde- 
pendence of  arbitrary  screening  point. 
The  white  light  efficiency,  however,  fur- 
nishes information  of  importance  in  the 
consideration  of  artificial  illuminants, 
namely,  on  the  merits  of  a  source  for  the 
purpose  of  illuminating  colored  objects. 
A  method  to  include  both  values  would 
be  superior  to  either  alone  and  an  at- 
tempt to  do  this  graphically  is  given  in 
Fig.  4,  in  which  the  results  of  table  III. 
are  embodied.  The  rectangles  indicate 
the  white  sensation  efficiencies  of  the  sev- 
eral sources,  the  shaded  portions  of  the 
rectangles  the  white  light  efficiencies.  The 
vertical  lines  and  scales  give  the  dom- 
inant hue.  Inspection  of  the  figures  will 
show  that  they  demonstrate  in  a  rather 
striking  manner  the  relative  qualities  of 


the  sources  from  the  standpoint  of  their 
color.  A  light  of  the  type  of  II.,  for  in- 
stance, is  one  of  bluish  hue,  of  about  80 
per  cent,  white  sensation,  but  a  source  not 
suited  for  color  discrimination;  a  light  of 
the  type  of  III.  is  one  of  yellowish  hue, 
with  a  large  amount  of  available  white, 
and  therefore  suited  to  color  discrimina- 
tion. In  daylight  the  white  sensation  and 
white  light  areas  are  identical. 

It  is  not  claimed  that  this  use  of  the 
white  light  efficiency  in  combination  with 
the  white  sensation  efficiency  will  lead  to 
rigidly  correct  or  strictly  comparable  re- 
sults in  all  cases  conceivable.  For  in- 
stance, a  source  consisting  of  a  large 
number  of  bright  lines  evenly  distributed 
through  the  spectrum  would  have  zero 
white  light  efficiency,  although  it  would 
be  a  pretty  good  light  for  color  discrimi- 
nation. This  difficulty  could,  of  course, 
be  divided  by  agreement  on  the  number 
and  closeness  of  lines  which  may  be  con- 
sidered equivalent  to  a  continuous  spec- 
trum for  purposes  of  illumination.  On 
the  other  hand  a  source  containing  a 
large  amount  of  available  white  may  have 
such  a  spectral  distribution  as  to  be  of 
less  pleasant  effect  to  the  eye  than  one  of 
smaller  white  light  efficiency.  This  is,  of 
course,  rather  a  question  of  aesthetics  or 
physiology  than  of  physics.  If  we  con- 
fine ourselves  to  the  illuminants  at  pres- 
ent in  use  this  combination  of  the  two 
efficiencies  presents  the  color  character- 
istics of  interest  to  the  illuminating  engi- 
neer more  accurately  than  any  classifica- 
tion known  to  the  writer,  and  is,  there- 
fore, thought  worth  presenting. 

The  values  obtained  in  this  paper  are 
dependent  on  the  correctness  of  several 
sets  of  data — on  the  measurements  of 
daylight  by  E.  L.  Nichols;  on  the  meas- 
urem.ents  of  artificial  sources  by  the 
writer;  on  the  sensibility  curve  of  the  eye 
as  given  by  Abney;  on  the  color  sensa- 
tion curves  of  Koenig-Exner ;  on  the  lu- 
minosity values  of  the  sensations  as  given 
by  Abney.  Future  measurements  or  re- 
determinations may  change  the  numerical 
values.  The  principles  involved,  however, 
remain  .the  same,  and  the  methods  de- 
veloped give,  it  is  believed,  a  new  and 
useful  basis  for  the  color  comparison  of 
artificial   illuminants. 


442 


THE   ILLUMINATING   ENGINEER 


Editorial 


SI5S 


fiVi^^<'SJ!rfif!!!fvf^F!^^-v^^ 


The   Ins   and   Outs   of  Illuminating 
Engineering 

There  is  a  well  known  fable  of  a  fox 
who  was  sure  that  the  grapes  which  he 
could  not  reach  were  sour,  and  another 
of  a  dog  lying  in  a  manger  and  refusing 
to  allow  any  other  animal  to  eat  the  hay 
which  he  could  not  eat  himself.  If  we 
could  in  some  way  form  a  cross  between 
these  two  fables  we  might  obtain  a  moral 
that  would  apply  to  a  certain  element  in 
the  lighting  field.  This  element  consists 
of  those  who  accuse  illuminating  engi- 
neering in  general,  and  the  Illuminating 
Engineering  Society  in  particular,  of  be- 
ing only  a  scheme  for  promoting  private 
interests,  and  yet  who  refuse  to  partici- 
pate, even  though  repeatedly  and  urgent- 
ly invited  to  do  so.  This  element  is  in 
precisely  the  anomalous  position  of  those 
citizens  who  rail  at  the  government  for 
being  corrupt,  and  then  persistently  stay 
away  from  the  primaries  and  the  polls. 
If  the  Illuminating  Engineering  Society 
and  the  profession  in  general  is  dominat- 
ed by  any  particular  interest  or  combina- 
tion of  interests  then  the  only  way  to  put 
an  end  to  such  domination  is  for  a  suf- 
ficient number  of  other  interests  to  enter 
actively  into  the  work  to  prevent  it. 
There  is  not  the  slightest  occasion  for 
sympathy  for  a  majority  that  allows  it- 
self to  be  ruled  by  the  minority,  and  then 
stays  on  the  outside  and  snarls.  If  those 
who  are  out  are  dissatisfied  with  the  con- 
duct of  those  who  are  in,  let  the  outs  get 
in  and  show  their  faith  by  their  works. 

The  Illuminating  Engineering  Society 
is  an  absolutely  open  forum,  and  not  only 
welcomes  papers  and  discussion  on  every 


possible  phase  of  the  subect,  but  is  most 
anxious  to  obtain  them ;  for  it  is  by  these 
that  the  society  lives.  Every  man  having  an 
idea  to  express  "  touchin'  on  and  apper- 
tainin'  to "  the  subject  of  lighting  will 
find  a  ready  audience  at  any  meeting  of 
the  society,  but  he  must  not  object  if  he 
finds  that  all  do  not  agree  with  his  views. 
Science  aims  at  the  truth,  and  this  can 
only  be  approached  through  unbiased  dis- 
cussion. 

What  is  true  of  the  society  is  also  true 
of  this  publication.  It  is  open  to  the  ab- 
solutely imcensored  expression  of  fact  or 
opinion,  provided  only  that  such  expres- 
sions are  made  in  good  faith,  as  evidenced 
by  a  personal  signature. 

Envy  has  been  well  described  as  "  the 
vice  of  small  minds,"  and  any  one  who 
admits,  directly  or  by  inference,  his  envy 
of  others  who  are  actually,  or  in  his  own 
imagination,  outstripping  him  in  the  race 
for  success  only  convicts  himself  of  this 
vice.  Don't  stand  on  the  outside  and  sniff 
or  growl ;  get  on  the  inside  and  show 
your  strength. 

As  They  Do  It  in   England 

Science  and  its  application  belongs  to 
no  particular  country,  and  has  its  own 
universal  language.  The  details  of  ap- 
plied science  naturally  vary,  exhibiting 
peculiarities  due  to  national  and  personal 
characteristics,  just  as  a  common  lan- 
guage will  break  up  into  dialects  and 
patois.  An  electric  lamp  may  have  dif- 
ferent shapes  of  bulb,  but  it  must  have 
a  switch  in  all  countries,  and  its  light 
will  enable  the  user  to  read  one  language 
as  well  as  another. 
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This  subject  of  the  universality  of 
science  is  an  enticing  one  to  the  philo- 
sophical or  ruminating  mind;  but  its  fur- 
ther pursuit  at  this  point  would  lead  us 
too  far  afield.  The  point  we  are  coming 
at  is  this:  the  study  of  illuminating  meth- 
ods practised  in  different  countries  is  in- 
teresting from  both  the  scientific  and 
human  interest  sides  of  the  subject:  a 
German  works  and  plays  after  the  man- 
ner of  his  race,  and  John  Bull  gives  an 
English  impress  to  whatever  he  touches. 
It  is  a  universal  instinct  to  assume  that 
our  ways  are  the  only  right  waj^s.  For- 
eigners are  still  "  barbarians, "  as  they 
were  to  the  ancient  Greeks.  It  requires 
a  considerable  amount  of  mental  effort 
to  admit  that  barbarians  may  do  some- 
thing better  than  \ve  do  it,  and  a  still 
higher  degree  of  moral  courage  to  aban- 
don our  own  ways  and  take  up  those  of 
the  outlanders. 

Unprejudiced  observation,  however, 
will  convince  the  most  patriotic  and  self- 
confident  of  us  that  there  are  many  things 
which  the  foreigner  does  better  than  we 
Americans.  It  is  the  part  of  wisdom  to 
follow  the  advice  laid  down  long  ago  to 
'■'  prove  all  things,  and  hold  fast  that 
which  is  good,"  particularly  noting  that 
"  all  things  are  not  comprehended  in  our 
own  time  and  country.  We  have  previ- 
ously noted  that  the  recent  revolutionary 
improvements  in  the  means  of  producing 
light  have  without  exception  borne  the 
familiar  imprint,  "  Made  in  Germany " ; 
and  we  are  forced  to  admit  that  we  have 
not  only  been  followers,  but  tardy  fol- 
lowers at  that. 

In  order  that  our  readers  may  have  a 
general  survey  of  the  prevailing  practices 
and  projected  improvements  in  Europe, 
we  have  secured  regular  correspondents 
in  England  and  Germany,  and  shall  pre- 
sent, from  time  to  time,  special  articles 
by  other  authorities  on  the  subjects 
treated.  We  would  call  attention  to  the 
interesting  correspondence  in  the  Septem- 
ber issue  from  Mr.  James  A.  Seager. 

It  was  not  very  long  ago  that  it  was 
the  fashion  to  declaim  against  the  indus- 
trial invasion  from  England,  and  to  pre- 
dict our  early  financial  subjugation  by 
this  insidious  campaign;  and  for  no  bet- 
ter reason  than  that  English  capitalists 
had   bought   a    few   breweries   and   flour 


mills;  and  still  the  patriotic  American  to- 
day need  suffer  neither  hunger  nor  thirst 
for  lack  of  American  bread  or  beer. 

The  same  cry  now  comes  back  from 
England  like  an  echo;  and  the  "Ameri- 
can Invasion  "  is  a  reality  to  the  Briton. 
One  of  the  most  conspicuous  instances  of 
this  invasion  is  an  American  department 
store  recently  opened  in  London  by  Mr. 
Selfridge,  of  Marshall  Field,  Chicago, 
fame.  The  photographs  of  the  interior, 
showing  the  method  of  illumination  will, 
therefore,  be  especially  interesting.  It 
will  also  tickle  the  vanity  of  the  Ameri- 
cans to  note  that  the  arc  lamps  were  made 
by  the  British  Westinghouse  Company,  a 
corporate  title  indicating  a  happy  union 
of  American  inventive  genius  with  Brit- 
ish capital. 

There  is  a  detail  in  the  illustration  of 
the  electric  show  room  located  in  the 
"  White  City " — where  have  we  heard 
that  name  before? — which  will  repay  a 
more  careful  examination.  We  refer  to 
the  two-light  electric  fixture  suspended 
from  the  ceiling.  This  is,  practically,  a 
drop  cord  arrangement;  but  observe  what 
a  difference  in  appearance  between  this 
simple  device  and  the  hopelessly  plain,  if 
not  ugly,  drop  light  used  in  this  country. 
The  spreader  and  handle  for  raising  and 
lowering  the  lamps  is  simplicity  reduced 
to  its  lowest  terms;  and  yet  the  curves, 
together  with  the  parallel  lines  of  the  sup- 
porting cord,  have  a  distinctly  artistic  ef- 
fect, which  is  greatly  enhanced  by  the 
decorative  shades  over  the  lamps.  This 
surely  is  a  realization  of  the  fixture  in 
which  the  structure  is  proportional  to  the 
weight  of  the  lighting  units.  Observe, 
furthermore,  that  by  the  use  of  a  coun- 
ter-balancing weight  (not  shown  in  the 
cut),  the  lamp  can  be  raised  and  lowered 
through  a  considerable  distance.  We  do 
not  maintain  that  such  a  device  would  al- 
ways be  a  suitable  substitute  for  the  more 
substantial  and  decorative  American  fix- 
ture. It  does  show,  however,  in  an  im- 
pressive manner,  how  easy  it  is  to  pro- 
duce an  artistic  effect  with  the  same  ma- 
terials that  ordinarily  would  be  indiffer- 
ent or  ugly.  A  very  much  larger  use  is 
made  of  flexible  cord  in  the  construction 
of  electric  lighting  fixtures  in  Europe 
than  in  this  country,  a  fact  which  may 
profitably  engage  our  attention. 
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Details  in  Engineering 

To  the  lay  mind  all  scientific  work, 
whether  applied  or  theoretical,  appears  to 
be  made  up  largely  of  a  mass  of  details 
which  are  more  or  less  trifling  in  their 
nature.  Read  any  technical  paper  describ- 
ing an  original  investigation,  and  if  the  in- 
vestigation has  been  carefully  made  and 
the  report  well  written,  you  will  find 
in  the  record  a  great  number  of  facts 
which  in  themselves  are  commonplace 
and  apparently  without  particular  value. 
To  the  experienced  investigator,  however, 
this  elaboration  of  detail  is  an  exact  meas- 
which  it  records,  and  of  the  value  of 
the  report  to  other  investigators.  Ex- 
actness is  the  very  essence  of  science; 
Exactness  is  the  very  essence  of  science ; 
and  the  distinguishing  characteristic  of 
the  scientifically  trained  mind  is  the  abil- 
ity to  see  and  record  phenomena  that 
would  entirely  escape  ordinary  observa- 
tion. 

An  English  technical  journal  some 
months  ago  refused  to  consider  illuminat- 
ing engineering  in  a  serious  manner,  for 
the  reason  that  it  could  see  nothing  in  it 
beyond  what  Henry  James  has  termed 
"  the  elaboration  of  the  obvious."  Doubt- 
less many  others  who  have  gone  no  far- 
ther than  to  read  the  technical  description 
of  some  particular  lighting  installation,  or 
a  technical  paper  reporting  an  investiga- 
tion, have  shared  the  same  opinion.  Of 
course,  it  cannot  be  denied  that  detail 
may  be  spun  out  to  an  unnecessary  length ; 
but  it  is  vastly  safer  to  err  in  this  direc- 
tion in  scientific  work  than  in  the  op- 
posite direction,  and  no  one  who  is  not 
perfectly  familiar  with  the  subject  treated 
is  at  all  competent  to  judge  as  to  the  value 
of  detail. 

Again,  details  which  may  be  absolutely 
essential  in  the  first  stages  of  develop- 
ment of  a  particular  branch  of  science 
may  become  so  well  known  as  to  be  safe- 
ly omitted  at  a  later  stage  of  its  develop- 
ment. Such  instances  will  readily  occur 
to  those  who  are  thoroughly  familiar  with 
scientific  development,  either  through 
study  or  practice. 

One  other  interesting  observation  bear- 
ing upon  the  subject:  All  of  the  great 
generalizations  in  science,  or,  according  to 
the  common  expression,  the  discovery  of 


the  great  scientific  laws — like  that  of 
gravitation,  for  example — have  been  the 
result  of  years  and  often  centuries  of  ac- 
cumulation of  details,  which  in  themselves 
seem  to  be  as  valueless  as  a  record  of  the 
sizes  and  shapes  of  holes  in  different 
pieces  of  Swiss  cheese. 

Illuminating  engineering  is  a  branch 
of  applied  science  which  has  newly  sep- 
arated itself  from  the  parent  stem.  In  its 
present  state,  therefore,  all  of  the  condi- 
tions are  present  which  necessitate  atten- 
tion to  details.  No  measurement,  obser- 
vation or  opinion  that  can  possibly  arise, 
either  in  the  theory  or  application  of  the 
science,  is,  therefore,  unworthy  of  rec- 
ord. Let  no  practising  illuminating  en- 
gineer feel  the  slightest  hesitation  in  re- 
cording what  might  seem  to  the  layman 
the  most  trivial  fact  of  circumstance.  It 
is  only  by  a  long  series  of  such  study  and 
record  of  minutia  that  the  science  can  be 
developed  to  the  full  possibilities  which 
it  possesses. 

The  New  Secretary  of  the  National 
Electric  Light  Association 

The  announcement  made  in  the  Electri- 
cal World  of  September  i6th  that  Mr. 
T.  Commerford  Martin  has  resigned  his 
position  as  co-editor  of  that  journal  to 
become  the  general  secretary  of  the  Na- 
tional Electric  Light  Association  will  oc- 
casion some  surprise  among  the  host  of 
readers  who  are  familiar  with  his  work 
as  an  editor,  and  as  a  special  contributor 
to  the  United  States  Census  Bureau.  As 
an  editor,  first  of  the  Electrical  Engineer 
and  later  of  the  Electrical  World,  Mr. 
Martin  has  always  stood  for  progress,  in- 
dependence and  ethical  principles  of  tech- 
nical journalism;  and  the  world-wide  rec- 
ognition of  the  journal  with  which  his 
name  has  so  long  been  connected  is  a 
tribute  to  his  personality  and  vigorous 
and  effective  work.  Editorial  personality 
has  become  almost  extinct  in  connection 
with  the  newspaper  press  and  the  literary 
periodica],  and  there  is  a  painful  lack  of 
this  vitalizing  force  in  the  class  journals 
of  the  present  day.  The  loss  of  an  editor 
of  Mr.  Martin's  caliber  to  any  publica- 
tion with  which  he  might  be  connected 
would  be  severe. 

The  fact  that  Mr.   Martin  gives  up  a 
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work  with  which  he  has  so  long  been  in- 
timately connected,  and  which  has  such 
wide  possibilities  for  influence,  to  take 
the  active  management  of  a  commercial 
organization  is  an  event  which  possesses 
more  than  personal  interest.  It  shows 
the  position  of  power  and  influence  which 
this  organization  has  reached.  As  one 
of  its  original  promoters,  Mr.  Martin  will 
feel  an  almost  fatherly  interest  in  guiding 
its  destinies  from  this  time  on.  It  is 
clearly  a  case  of  the  office  seeking  the 
man  and  being  honored  by  his  acceptance. 
The  natural  growth  of  this  association, 
stimulated  by  the  application  of  those 
qualities  which  have  invariably  made  for 
success  in  technical  journalism  at  the 
hands  of  its  new  secretary,  the  limits  of 
its  power  for  good  in  promoting  a  better 
and  wider  use  of  electric  light  will  be 
greatly  enlarged. 

We  congratulate  the  National  Electric 
Light  Association  upon  securing  Mr. 
Martin  as  its  active  head. 

Illuminating  Engineering  Courses  in 
the  Colleges 

As  the  season  for  the  opening  of  col- 
leges and  technical  schools  is  at  hand  the 
question  of  the  facilities  offered  for  the 
study  of  illuminating  engineering  natu- 
rally suggests  itself.  While  a  specialized 
course  ending  in  a  formal  degree  Illumin- 
ating Engineer  is  still  some  distance  in 
the  future,  the  direct  attention  that  has 
been  given  to  the  subject  by  the  colleges, 
either  in  the  way  of  specializing  certain 
courses  pertaining  to  the  science  or  in 
introducing  new  courses,  is  most  gratify- 
ing to  those  who  are  interested  in  the 
progress  of  the  profession. 

The  most  complete  course  offered  in 
the  subject  is  that  given  at  the  Armour 
Institute  of  Technology,  Chicago.  This 
institution  was  also  the  first  to  give  ex- 
tended attention  to  the  subject,  having 
established  a  course  in  the  fall  of  1907. 
A  description  of  the  work  done,  and  the 
general  layout  of  the  course,  will  be  found 
in  a  paper  read  by  Mr.  W.  E.  Barrows, 
Jr.,  before  the  Chicago  Section  of  the  Il- 
luminating Engineering  Society,  and  re- 
ported in  the  May,  1909,  transactions. 

Apparently  the  first  institution  of  all 
to  foresee  illuminating  engineering  as  a 
distinct  branch  of  science  was  the   Uni- 


versity of  Wisconsin,  which  gave  instruc- 
tion along  these  lines  as  far  back  as 
1896. 

Cornell  University  has  been  especially 
prominent  in  its  research  work  in  the  gen- 
eral subject  of  lighting.  It  has  adopted 
courses  for  the  special  benefit  of  those 
contemplating  the  illuminating  engineer- 
ing profession,  an  outline  of  which  is 
given  in  Mr.  Richtmeyer's  paper  before 
the  present  convention. 

The  facilities  offered  at  the  Massachu- 
setts Institute  of  Technology  were  given 
by  Professor  Shaad  in  one  of  our  previ- 
ous issues. 

A  single  lecture  on  the  subject  of  il- 
luminating engineering  as  a  profession 
was  given  to  the  seniors  of  Swarthmore 
College  last  winter,  Avhich  aroused  such 
interest  that  a  special  course  on  illumina- 
tion will  be  given  during  the  coming  year. 

These  are  important  cases  which  have 
come  to  our  immediate  notice.  There  are 
doubtless  many  other  institutions  in 
which  similar  work  is  being  done. 

Chocolate  Coating  the  Tablet 

There  is  a  lot  in  a  name,  Juliet's  opin- 
ion to  the  contrary  notwithstanding.  A 
rose  by  some  other  name  will  not  only 
smell  as  sweet,  but  may  lose  a  lot  of  its 
thorns,  and  become  acceptable  in  cases 
where,  under  its  own  cognomen,  it  would 
produce  instant  symptoms  of  rose  cold 
and  lacerated  fingers.  There  is  philoso- 
phy as  well  as  science  in  the  use  of  names. 
This  is  brought  out  in  a  delicious  manner 
in  Ouida's  fable  of  "  Meleagris  Galla- 
pavo."  These  tongue  twisting  words  are 
the  scientific  name  for  the  common  tur- 
key; and  Ouida  tells,  with  her  usual  scin- 
tillating wit  and  hissing,  acidulous  sar- 
casm, how  a  specimen  of  this  useful 
domestic  fowl,  on  being  told  its  family 
name,  became  so  possessed  with  its  own 
importance  in  the  world  and  suft'ered  such 
a  swelling  of  the  head  in  consequence 
that  the  speedy  amputation  of  that  mem- 
ber was  performed  by  the  local  butcher. 

But  lest  we  wander  too  far  from  our 
moral,  let  us  state  it  without  more  ado. 
Illuminating  engineer  is  an  expression 
having  a  fairly  exact  meaning;  and  the 
words,  individually  and  collectively,  seem 
to  be  innocent  enough  to  the  ordinary 
reader.     And  yet  it  appears  that  the  ex- 
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pression  must  be  used  with  some  caution 
lest  offence  be  given.  The  word  engineer 
alone,  it  seems,  is  not  without  a  sinister 
sound  to  certain  professional  ears  that 
have  been  attuned  in  the  Ecole  des  Beaux 
Arts  to  receive  no  harsher  tones  than  the 
"  music  of  the  spheres  "  ;  and  when  to  this 
is  added  the  word  illuminating,  the  dis- 
cord becomes  intolerable.  The  fact  that 
the  efforts  of  the  individual  bearing  this 
inharmonious  title  is  undoubtedly  bene- 
ficient,  involving  nothing  else  than  an  en- 
deavor to  make  better  use  of  the  two  most 
priceless  boons  given  to  man^ight  and 
vision — indeed  lifts  him  above  utter  con- 
tempt: if  only  this  really  useful  result 
could  be  secured  without  encountering  the 
malodorous  title ! 

There  are  many  who  believe  that  the 
end  justifies  the  means,  and  who  are, 
therefore,  for  the  sake  of  the  good  to  be 
accomplished,  willing  to  be  known  as  com- 
mon turkey  instead  of  melleagris  galla- 
pavo — in  other  words,  to  do  illuminating 


engineering  without  assuming  or  mention- 
ing the  title  of  the  profession.  This  is 
well.  Good  works,  as  well  as  murder, 
will  out.  It  matters  little  what  it  is  called 
so  long  as  lighting  is  put  in  with  an  in- 
telligent consideration  of  all  the  factors 
in  the  problem;  which  constitutes  illumi- 
nating engineering. 

If  you  have  a  natural  antipathy  to  em- 
ploying a  doctor  you  may,  in  an  emer- 
gency, be  willing  to  accept  the  services  of 
a  health  adviser;  and  the  fact  that^the 
rhubarb  and  ipecac  which  he  gives  you 
are  chocolate  coated  does  not  in  the  least 
interfere  with  their  proper  action. 

From  all  that  we  can  learn  the  course 
of  true  science  never  did  run  smooth,  and 
why  should  the  illuminating  engineer  con- 
sider himself  favored  above  others? 

Let  him.  therefore,  continue  his  good 
work,  even  though  for  the  time  being  he 
must  suppress  the  offending  title  of  his 
profession. 


Notes  and  Comments 


Better  Lighting  of  Railway   Cars    Being  Agi- 
tated 

Railway  Men  Giving  More  Attention 

TO  THE  Demands  of  the  Public 

IN  This  Respect. 

If  there  is  anything  in  America  which 
has  been  carried  out  with  absolute  dis- 
regard of  expense  it  is  the  construction 
and  furnishing  of  the  Pullman  car;  but 
with  all  its  luxury  and  magnificence  the 
illumination  has  been  abominable.  The 
Pullman  car  furnishes  a  most  glaring  ex- 
ample of  the  dift'erence  between  light  and 
illumination.  The  quantity  of  light  is  am- 
ple, but  instead  of  its  being  thrown  down 
where  needed  for  reading  and  other  use,  it 
is  allowed  to  waste  itself  in  the  upper  part 
of  the  car,  leaving  the  bare,  dazzling  light 
sources  shining  directly  into  the  eyes.  The 
substitution  of  electric  lamps  for  gas 
flames  has  in  many  cases  increased  the 
fault  rather  than  improved  the  lighting. 
There  is  now  an  Association  of  Car  Light- 
ing Engineers;  and  it  is  to  be  hoped  that 
this  body  will  give  as  much  study  to  the 
illuminating  engineering  side  of  the  prob- 
lem, which  has  been  most  sadly  neglected, 


as  to  the  mechanical  details.  It  is  not 
more  light,  but  better  illumination  that  is 
wanted. 

As  showing  the  popular  interest  in  the 
subject  the  following  items  recently  ap- 
peared in  the  daily  press : 

Better  car  lighting  is  a  question  that  still 
puzzles  railroad  folks.  The  causes  that  con- 
tribute to  the  poor  lighting  of  to-day  is  the 
dark  finish  of  the  cars  and  the  infrequent 
placing  of  the  lights. 

It  is  suggested  by  lighting  engineers  that 
there  should  be  less  economy  in  the  use  of 
individual  lights  and  that  the  finish  of  the 
cars  should  be  light  and  of  such  a  nature  as 
would  deflect  light  instead  of  absorbing  it, 
as  a  dark  finish  often  will  do. 

Experts  who  have  made  these  criticisms 
say  that  the  remedy  lies  in  the  builders  em- 
ploying an  illuminating  engineer. 

More  Lights  Glimmer  in  Buffalo 

The  Near-Electric  City  Continues  to 

Show    Unmistakable     Signs    of 

Awakening  in  Matters  of 

Public  Lighting. 

The  legal  attempt  made  to  stop  work 
on  the  new  lighting  plant  in  its  County 
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Building  was  sat  down  upon  by  the  court; 
with  the  sale  of  the  old  gas  fixtures,  for 
which  some  collector  bid  the  astonishing 
sum  of  $500,  the  completion  of  the  elec- 
tric plant  and  the  installment  of  the  es- 
pecially designed  chandeliers,  the  contract 
for  which  fell  to  the  lot  of  a  New  York 
manufacturer  who  is  distinguished  for 
taking  an  active  interest  in  illuminating 
engineering;  this  episode  will  be  success- 
fully closed. 

The  citizens  are  evidently  beginning  to 
realize  the  value  of  adequate  public  light- 
ing and  are  recovering  from  the  spasm 
of  parsimony  that  seems  to  have  come  in 
with  the  reform  administration.  As  a 
straw  showing  the  trend  of  the  wind,  the 
Times  sd^ys : 

The  lights  on  the  wall  at  Gates  Circle  will 
soon  be  glowing  again,  after  two  years  of 
darkness.  A  contract  has  been  let  to  wire 
the  old  gas  fixtures  for  electricity,  and  this 
work  is  now  under  construction. 

The  lighting  of  Convention  Hall  is  also 
receiving     attention,     according     to     the 

Nezvs: 

"  The  hall  has  been  cleaned  throughout 
and  repainted  and  fixed  up  generally,"  said 
the  commissioner.  "  Some  additional  win- 
dows have  been  made,  to  increase  the  light- 
ing facilities  in  the  daytime,  and  a  rearrange- 
ment of  the  electric  lighting  system  has  also 
been  made. 

"  Hereafter,  instead  of  rattling  old  arc 
lamps  that  lighted  the  hall  imperfectly  and 
often  annoyed  audiences,  we  will  have  a  new 
system  with  tungsten  incandescent  lamps  that 
give  more  light  and  no  noise." 

Lastly,  the  city  is  to  have  a  commercial 
exposition  lasting  for  ten  days,  from 
October  6th  to  i6th,  and  the  plans  involve 
a  large  use  of  spectacular  electric  light- 
ing, the  chief  feature  of  which  will  be  an 
appropriate  arch  at  the  gateway. 

Philadelphia  at  Last  Settles   Upon  a  Plan  for 
Lighting  Market  Street 

Decides    Upon    the    Use    of    Sidewalk 
Standards. 

The  tangle  over  the  method  of  lighting 
Market  street  seems  to  have  at  last  been 
straightened  out  by  the  adoption  of  the 
City  Electrician's  plan  of  erecting  hand- 
some standards  along  the  curb  in  place 
of  the  posts  in  the  center  of  the  street,  as 
originally    contemplated,    and    the    arches 


which  were  suggested  as  a  substitute 
when  the  central  posts  were  found  im- 
practicable. 

City    Electrician    McLaughlin    is    thus 

quoted  by  the  Press: 

"  With  these  arches,"  he  said,  "  Market 
street  would  have  the  appearance  of  an  ele- 
vated railroad  structure  from  Juniper  street 
to  the  Delaware  River. 

"  I  have  worked  out  a  plan  which  I  think 
will  accomplish  the  desired  end.  I  propose 
to  erect  a  number  of  ornamental  lamp  stand- 
ards on  the  curb  line,  with  two  lights  of 
2000  cp.  each  on  each  standard,  and  two  at 
each  corner  of  the  intersection,  which  would 
make  16,000  cp.  at  each  intersection.  To  ac- 
complish this  result  it  will  require  181  addi- 
tional lamps,  with  31  that  are  there  now, 
making  a  total  of  212  lamps." 

The  specification  of  "  2000  candle 
power  lamps  "  is  interesting  in  view  of 
the  fact  that  this  can  now  be  literally  ful- 
filled, instead  of  only  nominally  as  in  the 
old  lighting  contracts,  the  flaming  arc 
being  quite  able  to  meet  the  condition. 
Mr.  McLaughlin's  plan  is  undoubtedly 
the  best  solution  of  the  problem. 

Lo,  the  Poor  Indian,   Now  Walks    His    Own 
White  Way! 

Cherokee   Has   a    Spectacular    Street 
Lighting  Installation. 

Pope's  famous  lines  should  now  be 
amended  to  read  as  follows : 

Lo,  the  poor  Indian,  whose  untutored  mind 
Sees  God  in  clouds,  or  hears  Him  in  the  wind ; 
His  steps  proud  Science  never  taught  to  stray 
As  far  as  solar  walk  or  Great  White  Way. 

The  Guthrie  Capital  has  the  following 
description  in  a  special  .from  Cherokee, 
Okia.:    , 

This  city  now  has  the  only  "  Great  White 
Way "  in  the  State  of  Oklahoma.  It  was 
put  in  operation  last  Saturday  night  by  Engi- 
neer Eckes,  and  travelers  and  others  who 
were  in  the  city  stated  that  it  was  ahead  of 
any  municipal  improvement  in  the  State,  re- 
gardless of  size.  The  White  Way  runs  the 
entire  length  of  the  business  blocks  of 
the  city.  It  is  a  system  operated  by  a 
municipal  plant,  using  alternating  current. 
The  lights  are  40  cp.  tungstens  placed  on 
concrete  poles  12  ft.  high.  The  poles  are 
molded  after  the  ones  on  Pennsylvania  ave- 
nue in  Washington,  and  are  placed  on  a 
foundation  at  the  edge  of  the  curbing.  Six- 
teen-ft.    sidewalks    have   been   built  all   over 
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the  business  section,  and  they  form  the  par- 
tial base  for  the  White  Way  posts.  The 
posts  are  arranged  eight  to  the  block  on 
each  side  of  the  street,  except  in  the  imme- 
diate business  center  of  the  city,  where  the 
number  is  doubled.  There  are  also  six  arc 
lights  with  10,000  cp.  illumination  which  are 
placed  on  the  principal  buildings.  The  light- 
ing system  starts  at  the  new  municipal  park 
where  the  lights  are  arranged  in  circular 
clusters  and  extends  from  the  Orient  Station 
to  the  Santa  Fe. 

Another  Carnival  of  Light 

Seneca   Falls   to    Have   a    Gorgeously 
Lighted  Merchants'  Exposition. 

The  possibilities  of  spectacular  lighting 
as  an  attraction  for  fairs  and  carnivals  is 
making  itself  manifest  in  the  increasing 
number  of  such  festivities  that  are  being 
held.  These  are  by  no  means  confined  to 
the  larger  cities,  but  are  common  to  the 
smaller  towns  as  well.  Seneca  Falls  is 
one  of  the  oldest  and  most  prosperous  vil- 
lages in  the  State,  and  the  following  spe- 
cial to  the  Rochester  Democrat  and 
Chronicle  contains  some  valuable  hints 
to  central  stations  and  enterprising  mer- 
chants in  other  towns  and  villages : 

The  electrical  display  at  the  merchants' 
fair  next  week  will  be  one  of  the  most  beau- 
tiful ever  seen  in  this  village.  The  Light- 
ing Committee  of  the  carnival  will  furnish 
1500  incandescent  lights  in  festoons  and  a 
piece  of  300  lights.  The  piece  represents  a 
waving  flag.  The  various  merchants  along 
the  streets  where  the  fair  is  to  be  held  are 
to  decorate  their  buildings  with  bunting  and 
lights.  These  additional  lights  will  make  the 
streets  of  the  village  as  bright  as  day  for 
the  week. 

Citizens    of    Springfield,   Ohio,  Take  a    Hand 
in  the  Street  Lighting  Controversy 

Object    to    Having    Welsbach    Lamps 
Removed. 

The  Neivs,  under  the  general  caption, 
*'  Shall  the  Welsbach  Lamps  Be  Removed 
from  Our  Streets?"  prints  ten  different 
petitions,  with  the  names  of  the  signers, 
that  have  been  presented  to  the  City  Coun- 
cil in  favor  of  retaining  the  present 
street  lighting  system,  and  gives  the  fol- 
lowing paragraph  in  explanation — you  can 
make  your  own  comments : 

The  Electric  Light  people  have  failed  for 


years  in  their  efforts  to  displace  the  Wels- 
bach street  lamps  by  tests  of  the  merits  of  the 
two  lighting  systems.  The  people  who  live 
on  Welsbach  lighted  streets  have  on  five  dif- 
ferent occasions  defeated  the  attempts  made 
before  Council  in  this  city  to  place  arc  lights 
on  streets  where  Welsbach  lamps  were  in 
use. 

News  from  the  Front 

The  Seventh  Street  Improvement  As- 
sociation, Portland,  Ore.,  has  won  its 
whirlwind  campaign  for  the  spectacular 
lighting  of  the  particular  section  of  Sev- 
enth street  in  which  it  is  interested.  The 
plan  contemplates  standards  bearing  clus- 
ters of  five  lamps,  placed  fifty  feet  apart 
on  each  side  of  the  street.  The  entire  ex- 
pense will  be  met  by  the  property  owners. 

The  La  Loma  Improvement  Club  has 
been  organized  in  Berkeley,  Cal.,  for  the 
purpose  of  securing  better  lighting  faciU- 
ties  for  a  particular  section  of  the  town. 

The  City  Council,  Billings,  Mont.,  has 
turned  down  the  proposition  to  install  a 
modern  lighting  system  in  the  business 
portion  of  the  city.  The  citizens  immedi- 
ately took  the  matter  in  hand,  and  are 
rapidly  obtaining  private  subscriptions  to 
carry  the  plan  into  operation. 

The  city  of  Monrovia,  Cal.,  has  a  com- 
mittee working  on  an  improved  street 
lighting  system  for  its  business  section. 
The  city  is  now  lighted  with  16  candle 
power  lamps,  which  are  lightly  consid- 
ered inadequate  for  the  business  streets. 
It  is  proposed  to  use  standards  similar  to 
those  in  Los  Angeles. 

Merchants  in  Stockton,  Cal.,  are  sub- 
scribing to  a  fund  for  illuminating  the 
principal  section  of  Main  street  with  arc 
lamps. 

Citizens  of  Berkeley,  Cal.,  are  again 
agitating  the  subject  of  better  street  light- 
ing for  the  center  of  the  city,  particularly 
along  the  thoroughfare  leading  to  the  en- 
trance to  the  University  Campus. 

The  Newhouse  Realty  Company,  of  Salt 
Lake  City,  has  applied  to  the  Council  for 
permission  to  install  its  own  system  of 
electric  street  illumination  in  the  vicinity 
of  its  own  building.  It  proposes  to  use 
arc  lights  on  goose-neck  poles  forty-two 
feet  apart. 
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Correspond  ence 


1 


Electric   Illumination  Topics  in 
Great  Britain 

By  James  A.  Seager. 
{Special  Correspondent.) 
At  the  beginning  of  1906  a  complete 
system  of  medical  inspection  was  provid- 
ed for  all  the  London  public  schools. 
One  of  the  most-  important  sections  of 
the  work  is  the  detailed  examination  of 
many  children,  including  vision  testing, 
and  the  inquiry  into  school  conditions, 
such  as  lighting,  heating,  ventilation, 
etc.  The  vision  of  all  the  children  is  pre- 
liminarily tested  by  the  teachers  once  in 
twelve  months,  one-half  of  the  school  in 
April  and  the  other  in  September,  and  the 
names  of  all  children  whose  vision  is 
found  defective  below  a  certain  standard 
are  placed  on  forms  provided.  When  the 
doctor  visits  the  school  he  tests  the  vision 
of  the  children  returned  as  defective,  and 
advises  as  to  the  amount  of  defect  found, 
giving  cards  upon  the  hospital  authorities 
for  treatment.  In  addition  the  doctor 
goes  over  the  school  with  regard  to  win- 
dow and  artificial  lighting. 

The  results  of  vision  tests  over  two 
periods,  the  first  from  the  first  of  April, 
1907,  to  the  thirty-first  of  March,  1908, 
and  the  second  from  the  first  of  April  to 
the  thirty-first  of  December,  1908,  may  be 
compared.  Contrasting  the  two  periods, 
\¥e  have:  pj^-g^      second 

period,     period. 
Total    number    of    scliolars    on 

registers    47.3,14.5     31.3.415 

Returned  as  defective  by  teach- 
ers      10.75%        9.3fi% 

Retamed    as    defective    by    ocu- 
lists        7.43%        6.58% 

Ordinary    advice   given 4.48%        4.25% 

Urgent  advice  given 1.75%        1.27% 

Though  it  is  unsafe  to  argue  broadly 
over  such  a  short  lapse  of  time,  it  is  in- 
teresting to  note  the  following  report 
upon  the  general  conditions  of  the  school 


rooms  as  regards  lighting,  over  the  same 
two  periods : 

First 
Liglating  of —  period 


[Good.  57 

Non-provided    sclaools.  ...  -I  Pair.  10 

[Bad.  21 

[Good.  191 

Council    schools 1  Fair.  16 

[Bad.  52 

It  is  at  least  curious  that  a  slight  im- 
provement   of    the    physical  condition    of 


Second 

period. 

18 

3 

4 

237 

23 

.^3 
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FIG.   2. — RECONSTRUCTED  TUNGSTEN    FIXTURE   IN 
CANTERBURY. 

the  children  with  regard  to  vision  is  co- 
incident with  a  similar  improvement  with 
regard  to  the  lighting  of  the  schools. 

What  the  ideas  of  the  London  County 
Council  educational  authorities  are  upon 
the  question  of  efifiicient  artificial  lighting 
may  best  be  gleaned  from  the  previous 
report,  in  which  the  results  of  the  inquiry 
undertaken  by  Mr.  Bishop  Harding  on 
the  question  of  illumination  of  class  rooms 
are  given.  It  is  impossible  to  go  into  this 
in   detail,  but  one   or  two  electrical   data 


may  be  quoted.  Two  kinds  of  opal  shades 
are  in  use  in  the  schools ;  one  subtends- 
iio  degrees  in  the  sides  and  is  3^^  in. 
deep  vertically.  This  does  not  cover  the 
lamp  and  exposes  the  incandescent  fila- 
ment to  the  teachers'  eyes.  The  other 
shade  has  sides  subtending  an  angle  of 
80  degrees,  with  a  vertical  depth  of  5  in. 
This  screens  the  light  from  the  teacher 
and  increases  the  light  below  by  one- 
third,  as  shown  by  the  attached  table  of 
meter-candles  taken  from  a  16  candle 
power  lamp  in  a  plane  4  ft.  below  the- 
lamp  level  with  a  Wingen's  photometer: 

Vertically 

below       1  yd.  to 
Sbade.  lamps.         side.    2  yds.  3  yds.  4  yds.. 

None    5  m.  c.    +  .3         +1  1  1 

110°   shade 20  9  5  3  1 

80°    shade 30  9  .3  2  1 

It  was  suggested,  in  order  to  diminish, 
the  image  of  the  filament  thrown,  that 
the  bulbs  should  be  as  large  as  possible 
and  the  filament  twisted  in  as  long  a  loop- 
as  possible.  Tantalum  lamps  were  recom- 
mended. The  tungsten  filaments  were  ap- 
parently not  then  in  a  position  to  be- 
tested. 

As  regards  the  distribution  of  light  in 
the  class  rooms  it  was  recommended  that,- 
beginning  at  the  left  hand  of  the  chil- 
dren's portion  of  the  class  room,  a  lamp- 
should  be  hung  over  the  center  of  the 
first  dual  desk  and  from  there  across  the 
breadth  of  the  room,  at  distances  of  6' 
ft.  for  16  candle  power  lamps.  A  second 
similar  row  should  be  placed  over  the 
third  row  of  desks.  The  idea  of  hanging 
lamps  over  a  back  row  of  desks  for  the 
purpose    of    illuminating    desks    in    front 


fig.  3. — photometric  curve  of  new 
ite"  lamp. 
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Life   Curve. 

FIG.   4. 

was  pointed  out  as  unsatisfactory  when 
the  children  are  in  their  seats.  A  lamp 
used  specially  to  illuminate  the  desk  and 
blackboard  should  be  completely  shaded 
from  the  children's  portion  of  the  room, 
and  the  use  of  electric  light  should  be  re- 
stricted to  the  class  rooms,  naked  gas 
jets  with  wire  frames  being  used  in  the 
staircases  and  passages. 

A  very  useful  brochure  on  street  light- 
ing by  electricity  has  just  been  published 
by  Mr.  Haydn  T.  Harrison,  M.  I.  E.  E., 
of  Westminster.  The  Harrison  Universal 
photometer  is  well  known,  and  its  inven- 
tor has  attained  considerable  renown  by 
his  researches  on  street  lighting.  He  is 
now  turning  to  account  his  specialized 
knowledge  by  the  manufacture  of  street 
lighting  fittings,  and  with  the  advent  of 
the  tungsten  lamps  street  lighting  by  elec- 
tricity is  becoming  competitive  with  gas. 
Fig.  I  shows  one  type  of  these  fittings  ap- 
plied to  existing  gas  lanterns  in  the 
Marylebone  area  of  London.  Another 
type  of  fitting,  for  use  without  globes  and 
applied  to  the  system  in  the  historic  town 
of  Canterbury,  is  shown  in  Fig.  2.  In 
this  case  the  fuse  is  fixed  in  the  base  and 
the  fitting  supplied  with  a  spigot  cap  only 
for  slipping  over  the  top  of  the  existing 
gas  lamppost.  Some  very  interesting 
figures  are  given  from  the  result  of  his 
testing  experience,  which  are  worth  re- 
cording. From  a  large  number  of  meas- 
urements made  all  over  Great  Britain  it 
was  found  that  the  minimurn  illumination 
for  main  thoroughfares  averaged  .05  can- 
dle-feet, side  streets  .025  candle-feet,  sub- 
urban roads  .005  candle-feet.  With  ex- 
isting gas  mantles  giving  an  average  of 
50    candle    power,    with    two    mantles    in 


main  street  lanterns  and  one  in  the  other, 
this  is  equal  to  posts  at  an  appropriate 
distance  in  main  thoroughfares  of  30  to  40 
yards;  in  side  streets,  30  to  40  yards,  and 
in  suburban  roads,  50  to  80  yards.  As  it 
is  the  custom  of  most  makers  of  lamps  to 
state  the  maximum  candle-power  of  their 
lamps,  whereas  for  street  lighting  pur- 
poses it  is  necessary  to  know  the  candle- 
power  of  the  horizontal  and,  say,  20  de- 
grees below,  Mr.  Harrison  gives  an  ap- 
proximate table  of  the  ratio  of  these  rays 
to  the  maximum,  when  ordinary  standard 
globes  without  special  prisms  or  reflect- 
ors to  divert  the  rays.  Flame  lamps  of 
the  Blondel  or  regenerative  types  are  not 
included : 

Ratio  of  rays  10°  C.  P.  of 

below  horizontal       rays  (10' ) 
Type  of  lamp.  to  maximum.  per  watt. 

Tungsten    1  .s 

Tantalum    1  .fi 

Enclosed  arc    (T>.   C.) .35  .5  to  .4 

Enclosed   arc    (A.   C.) 5  .4  to  .:: 

Open    type  arc 4  .9 

Ordinary  flame  arc .3  1 

Reference  may  be  made  to  the  progress 
of  a  British  made  tungsten  lamp  called 
the  "  Metalite,"  manufactured  by  the  Bry- 
ant Trading  Syndicate,  Ltd.,  of  London, 
according  to  the  process  developed  by 
Mr.  F.  Harrison.  The  illumination  curve 
shown  in  Fig.  3  shows  the  light  given  at 
different  angles,  while  from  the  life  curve 
given  in  Fig.  4  it  will  be  seen  that  the 
watts  per  candle  power  slightly  increase 
as  the  lamp  passes  to  the  latter  end  of  its 
life.  It  is  rather  interesting  to  note  that 
an  enormous  economy  is  obtained  if  the 
lamps  are  under  run,  as  shown  by  Fig.  5, 
which  shows  the  relation  between  the  can- 
dle power  and  the  watts  per  candle  to  the 
voltage  of  supply,  and  at  the  present  time 
filaments  constructed  under  the  Harrison 
process  are  being  supplied  to  a  large  num- 
ber of  British,  Continental  and  American 
lamp  makers. 
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The  Sale  of  Fixtures  by  Lighting  Companies 


There  is  a  natural  and  proper  hesitancy 
on  the  part  of  commercial  organizations 
handling  a  special  line  to  branch  out  into 
subsidiary  lines.  It  is  perfectly  safe  to  say 
that  no  supply  company,  whether  of  gas  or 
electricity,  desires  to  take  up  the  manufac- 
ture, or  even  the  sale  of  lighting  fixtures, 
for  the  sake  of  what  profits  may  accrue 
from  the  business  itself.  If,  therefore, 
they  take  it  up  at  all  it  will  be  in  self- 
defence. 

This,  however,  applies  more  particu- 
larly to  the  general  class  of  lighting  fix- 
tures which  are  more  or  less  elaborate  in 
design  and  require  special  skill  and  facili- 
ties for  their  installation.  The  simplicity 
of  the  electric  light  makes  the  use  of  the 
traditional  chandelier  type  of  lighting  fix- 
ture unnecessary  in  a  great  many  cases 
and  has  developed  a  new  type  of  fixture 
which  may  be  distinguished  as  the  "  light- 
ing unit."  These  units  are  strictly  utili- 
tarian, the  decorative  features  being  pure- 
ly incidental,  and  their  construction  such 
that  they  can  be  readily  put  in  place  with 
no  other  skill  or  tools  than  thoce  pos- 
sessed by  the  average  wireman.  Such 
units  are  naturally  inexpensive  to  manu- 
facture, since  the  two  elements  which 
make  up  the  bulk  of  the  cost  in  the  special 
fixture  or  chandelier  are  wholly  want- 
ing, namely,  limited  number,  and  artistic 
skill  in  design  and  execution.  The  light- 
ing unit  is  a  mechanical  device  which 
has  for  its  sole  purpose  the  most  efficient 
illuminating  results,  and  which,  when 
once  perfected,  can  be  turned  out  in  large 
quantities  like  any  other  piece  of  simple 
mechan'sm.      That    this    type    of    fixture 


..should  be  sold  by  lighting  companies  is 
quite  as  natural  and  legitimate  as  that 
they  should  sell  arc  lamps.  The  line  of 
Nernst  lamp  units  furnishes  an  example 
of  this  kind  of  fixture.  The  introduction 
of  the  tungsten  lamp,  which  has  some  ma- 
terial differences  from  the  carbon  lamp, 
has  also  given  rise  to  various  lighting 
units  of  this  order. 

Those  engaged  in  the  manufacture  and 
sale  of  luminants  not  only  have  the  right, 
but  are  in  duty  bound,  to  promote  the 
sale  of  their  product  in  every  legitimate 
way ;  and  to  see  that  their  consumers  are 
able  to  purchase  suitable  devices  with 
which  to  use  their  luminants  is  certainly 
legitimate.  If  they  find  that  such  devices 
are  not  readily  obtainable  from  those  en- 
gaged in  that  particular  line  of  business, 
then  they  are  quite  justified  in  supplying 
the  deficiency,  either  by  inducing  the 
manufacturers  themselves  to  produce 
goods  that  are  suitable  in  design  and  rea- 
sonable in  price,  but  failing  this,  even  to 
take  up  the  manufacture  and  sale  on  their 
own  account. 

Modern  lighting  conditions  must  in- 
evitably bring  about  a  change  in  the  "  fix- 
ture business  "  along  the  lines  indicated. 
The  division  of  fixtures  into  what  are 
special  and  artistic,  and  what  are  com- 
mon and  commercial  must  become  more 
and  more  sharply  defined.  No  lighting 
company  will  ever  care  to  meddle  with 
the  fixture  installation,  which  is  a  part  of 
the  architectural  and  decorative  features 
of  the  building;  that  belongs  to  the  archi- 
tect and  the  owner.  On  the  other  hand, 
thev  will  not  be  content  to  sit  by  and  see 
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their  consumers  obliged  to  use  an  anti- 
quated fixture  revamped  to  received  mod- 
ern light-sources,  and  sold  at  an  exag- 
gerated price. 

The  commercial  fixture  must  be  manu- 
factured and  sold  on  a  commercial  basis. 
If  you  have  your  portrait  painted  you  ex- 
pect to  pay  the  artist  according  to  his 
worth;  but  when  you  sit  to  the  photogra- 
pher you  expect  to  pay  only  the  regular 
price  for  the  products  of  his  handicraft. 
The  value  and  demand  for  the  work  of 
the  artist  is  by  no  means  lessened  by  the 
work  of  the  craftsman  and  mechanic.  The 
business  of  making  and  selling  lighting 
fixtures  will  not  suffer  in  any  way  by 
the  division  which  is  being  more  and 
more  clearly  defined;  on  the  contrary, 
conditions  will  improve.  What  is  truly 
artistic  will  not  be  less  appreciated  by 
being  separated  from  what  is  purely  me- 
chanical; rather  will  it  receive  greater  at- 
tention and  appreciation. 

Notwithstanding  the  large  and  increas- 
ing use  of  the  lighting  unit  or  commer- 
cial fixture,  there  is  a  decided  improve- 
ment observable  in  the  artistic  merits  of 
installations  of  the  higher  order.  Whether 
the  manufacturer  of  fixtures  will  select 
the  one  or  the  other  of  these  divisions  ex- 
clusively remains  to  be  seen,  and  is  of 
little  practical  moment.  That  lighting 
companies  will  more  and  more  engage  in 
the  sale  of  lighting  units  is  beyond  ques- 
tion. Such  a  course  is  in  the  natural 
line  of  progress,  and  whatever  temporary 
inconveniences  may  be  felt  during  the 
process  of  readjustment,  a  betterment  in 
conditions  all  around  must  inevitably  re- 
sult. A  great  improvement  in  commercial 
lighting  fixtures,  so  far  as  artistic  design 
is  concerned,  is  already  in  evidence.  The 
arc  lamp  when  used  for  interior  lighting- 
may  well  be  classed  as  a  lighting  fixture, 
and  in  its  latest  patterns  is  distinctly  dec- 
orative. The  tungsten  lamp  when  newly 
installed  is  given  a  decorative  settK|ig,  and 
the  ugliness  of  the  earlier  forms  of  the 
incandescent  gas  burner  have  almost  en- 
tirely disappeared.  The  wheels  of  prog- 
ress may  occasionally  get  a  jolt  and 
temporarily  slacken  their  pace,  but  they 
never  stop. 


Quality,  or  Economy  ? 

All  "  talking  points  "  and  selling  argu- 
ments may  be  divided  into  two  general 
classes :  Quality  and  price.  Every  buyer 
is  naturally  seeking  to  combine  these  two 
to  the  greatest  possible  extent,  but  every 
buyer  having  average  intelligence  knows 
that  there  is  a  certain  irreducible  mini- 
mum beyond  which  such  a  combination 
is  impossible.  This  holds  with  light  and  il- 
lumination as  with  all  other  commodi- 
ties. The  cheapest  method  of  producing 
artificial  light  at  the  present  time  is  with 
gasoline  and  a  mantle  burner.  If  cost 
were  the  only  consideration  therefore, 
this  would  be  the  leading  light-source  to- 
day, but  it  is  not;  in  fact  it  is  pretty 
nearly  at  the  tail  end  of  the  procession, 
which  is  convincing  proof  that  mere 
luminous  efficiency  is  a  second  considera- 
tion in  this  country  at  the  present  time. 
This  is  corroborated  by  the  fact  that  the 
incandescent  electric  lamp,  which  is  the 
most  expensive  source,  is  one  of  the  most 
popular. 

It  is  a  mistake  for  either  the  central 
station  or  the  gas  company  to  lay  over- 
much stress  upon  the  cheapness  of  the 
latest  forms  of  light-sources.  Better  il- 
lumination is  the  thing  to  talk,  at  least  in 
nine  cases  out  of  ten;  not  merely  because 
this  seems  to  offer  the  greater  income, 
but  because  it  is  the  actual  thing  that  is 
needed.  The  customer  that  is  given  what 
he  needs,  especially  if  he  does  not  fully 
realize  or  appreciate  his  needs  himself, 
will  become  the  firmest  adherent  there- 
after. 

Economy  at  its  best  is  merely  the 
avoidance  of  waste.  In  this,  its  true 
sense,  economy  should  be  carefully  ob- 
served. To  use  fixtures  or  accessories 
that  simply  waste  light,  or  to  put  in  a  use- 
less excess  of  illumination,  is  sinful  ex- 
travagance ;  but  to  use  any  quantity  of 
light  for  accomplishing  a  definite  purpos-.'., 
Vv'hether  such  purpose  be  utilitarian  or 
aesthetic,  is  at  base  true  economy. 

Quality  appeals  to  and  expresses  the 
higher  and  better  elements  in  human  na- 
ture. Cheapness  alone  is  only  a  particu- 
lar form  of  petty  selfishness. 
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The  Carbon  Arc  Lamp 

The  first  thought  that  suggests  itself 
when  a  new  invention  or  a  radical  im- 
provement is  announced  is  that  all  previ- 
ous articles  of  the  same  general  nature 
must  speedily  become  extinct.  This  is 
rarely  the  case.  Improvements  and  in- 
ventions have  added  to  our  sum  total  of 
conveniences  and  facilities  with  but 
little  subtraction  of  the  old.  This  is 
particularly  true  in  the  field  of  lighting. 
There  are  more  candles  used  to-day  than 
ever  before ;  the  oil  lamp  still  holds  an 
exceedingly  important  place ;  gas  flames 
are  in  use  by  the  millions,  and  the  very 
latest  forms  of  arc  and  incandescent  elec- 
tric lamps  will  continue  to  exist  side  by 
side  with  the  earlier  forms,  at  least  for 
some  time  to  come. 

The  flaming  and  metallic  arcs  have  pe- 
culiar advantages  which  give  them  im- 
doubted  superiority  for  certain  purposes, 
but  there  is  no  one  light-source  yet  that 
can  claim  the  entire  field.  The  carbon  arc 
still  possesses  sufficient  advantages  to  in- 
sure it  a  long  lease  of  life,  at  least  in 
competition  with  other  sources  at  pres- 
ent developed. 

It  is  interesting  to  note  that  improve- 
ments in  this  popular  and  valuable  form 
of  lamp  still  continue.  A  carbon  lamp 
having  very  distinctive  features,  which 
has  been  given  the  name  of  "  Intensified 
Arc  "  by  its  manufacturers,  the  General 
Electric  Company,  Schenectady,  N.  Y.,  is 
noteworthy  among  these  improvements. 
The  following  description  of  this  lamp 
has  been  furnished  us  by  request: 

The  intensified  enclosed  arc  lamp  marks 
a  distinct  advance  in  the  field  of  interior 
illumination,  incorporating  as  it  does  all 
the  advantages  of  the  enclosed  arc  lamp, 
together    with    numerous    improvements. 


For  years  the  enclosed  arc  lamp  has  been 
greatly  in  favor  for  general  mercantile 
lighting  in  virtue  of  the  whiteness  of  its 
light,  low  maintenance  cost  and  high  ef- 
ficiency. By  a  radical  change  of  design 
the  intensified  arc  lamp  maintains  these 
special  points  of  superiority  even  over  the 
other  improved  artificial  illuminants. 

A  sectional  view  (Fig.  i)  shows  the 
construction  of  the  new  lamp.  Two  up- 
per or  positive  carbons,  six  mm.  in  diam- 
eter and  305  mm.  in  length,  are  placed 
in  converging  tubes,  so  that  the  ends  of 
the  carbons   are   in   contact.     A   self-act- 


-SECTION    THROUGH    INTENSIFIED    ARC 
LAMP. 
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FIG.    2. — INTENSIFIED   ARC  LAMP,    EMPIRE    STYLE 
ORNAMENTATION. 


ing  weight  bearing  down  on  the  top  pre- 
vents one  carbon  from  being  consumed 
faster  than  the  other. 

One  lower  or  negative  carbon  is  used, 
93^  mm.  in  diameter  and  loo  mm.  in 
length.  The  lower  carbon  holder  is  mov- 
able in  a  vertical  direction,  being  at- 
tached to  a  counter  weight  mechanism 
through  which  the  action  of  gravity  tends 
to  hold  it  in  contact  with  the  upper  car- 
bons. The  magnets,  acting  through  a 
clutch  on  a  rod  of  the  counter  weight 
mechanism,  draws  the  lower  carbon  down- 
ward away  from  the  upper  ones.  In  this 
way  the  magnets  cause  the  carbons  to 
strike  and  ma'ntain  the  arc,  keeping  th? 
lower  carbon  floating  at  the  point  of  elec- 
trical equilibrium. 

When  an  arc  is  formed,  the  current 
density  is  much  greater  at  the  carbon  tips 
than  in  the  case  of  the  standard  enclosed 
lamp ;  and  as  the  resultant  heat  cannot 
be  readily  dissipated,  the  carbon  tips  pass 
beyond  the  usual  red-hot  poker  stage  to 
the  incandescent  or  white  hot  state. 

In  order  to  obtain  the  highest  efficiency 
possible,  a  small  diffuser  is  used,  located 
directly   above   the   arc.     In   this   way   a 


■  greater  percentage  of  the  light  is  distrib- 
luted  in  the  lower  hemisphere.  The  re- 
fsultant  efficiency,  therefore  is  equal  to 
'about  ly^  watts  per  mean  lower  hemi- 
J spherical  candle  power  at  five  amperes 
■and  no  volts  D.  C. 

*  The  distribution  of  light,  as  shown  in 
Fig.  3,  is  ideal  for  interior  illumination, 
since  maximum  intensity  is  obtained  on 
the  working  plane  where  most  needed. 
Perhaps  one  of  the  most  noticeable  fea- 
tures of  the  lamp  is  the  daylight  effect 
created  when  in  use.  The  light  is  of  a 
soft,  almost  perfect  white  tone,  and  is 
steadily  and  evenly  distributed.  So  pleas- 
ant and  restful  is  the  lighting  produced 
one  is  hardly  conscious  of  the  illumina- 
tion. 

At  five  amperes  and  no  volts  D.  C.  a 
carbon  life  of  75  to  100  hours  is  obtained. 
This  long  life,  together  with  the  high  ef- 
ficiency, reduces  the  maintenance  cost  to 
a  minimum,  so  that  with  the  intensified 
arc  lamp  it  is  now  possible  to  obtain  the 
very  best  grade  of  illumination  in  large 
interiors  at  a  minimum  cost.  The  lamp 
can  be  furnished  for  either  D.  C.  or  A. 
C.  multiple  circuits. 

Fig.  2  represents  the  intensified  arc 
lamp  equipped  with  ornamental  casing. 
It  will  be  noticed  that  this  lamp  differs 
materially  from  conventional  designs  and 
has  very  pleasing  lines.  The  outer  globe 
is  made  of  leaded  glass  to  correspond  in 
effect  with  the  casing.  The  lamp  will, 
appeal  to  drygoods,  clothing  and  depart- 
ment stores,  as  it  fills  a  long  felt  want  for 
an  illuminant  which  is  attractive  by  day  as 
well  as  by  night,  and  at  the  same  time 
which  meets  the  requirements  of  high 
grade  illumination  and  minimum  cost. 


FIG.    3. — PHOTOMETRIC    CURVES   CHARACTERISTIC 
OF  INTENSIFIED  ARC  LAMPS  WFTH  OPAL  ART 

GLASS  OUTER  GLOBE. 
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FIG.    I.- 


-NEW    WESTINGHOUSE    ENCLOSED    SERIES 
MULTIPLE  D.   C.   ARC  LAMP. 


Improvements  in  lamps,  adapting  them 
to  the  various  conditions  of  current  sup- 
ply, as  well  as  illuminating  results,  are 
equally  noteworthy.  In  this  field  the 
Westinghouse  Electric  and  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.,  has 
come  forward  with  a  new  series-multiple, 
direct  current  arc,  of  which  the  follow- 
ing description  will  be  of  special  interest 
to  those  desiring  to  keep  posted  in  arc 
lamp  progress : 

Series-multiple  arc  lamps  have  proved 
a  very  convenient  and  satisfactory  means 
of  illumination  for  places  where  only  con- 
stant-potential circuits  are  available. 
They  are  adapted  for  connection  in  series- 
groups  across  220  and  500  volt  circuits. 
and  this  use  makes  it  possible  to  operate 
arc  lights,  with  their  many  inherent  ad- 
vantages, in  places  where  the  supply  volt- 
age is  determined  by  other  considerations. 
In  factories  250  volt  systems  are  fre- 
quently installed  for  furnishing  power  to 
motors,  and  in  pleasure  parks  and  other 
places  that  are  supplied  by  trolley  volt- 
age, potentials  of  500  volts  are  common. 
For  service  in  such  places  the  series-mul- 


tiple arc  lamp  finds  a  wide  field  of  use- 
fulness. 

The  characteristics  of  primary  impor- 
tance— prompt  and  silent  starting  and 
steady  burning — have  been  successfully 
attained  in  this  type  of  lamp. 

Since  best  results  are  obtained  with  an 
8o-volt,  five-ampere  arc,  the  lamp  re- 
sistance is  made  adjustable,  so  that  the 
lamps  may  be  connected  two  in  series  on 
220-250-volt  circuits,  or  five  in  series  on 
500-550-volt  circuits. 

These  lamps  are  designed  for  operation 
in  series  groups,  and  if  for  any  reason 
one  lamp  has  its  arc  broken  an  automatic 
cut-out  switch  short-circuits  the  mechan- 
ism, protecting  the  shunt  coils  and  inserts 
an  equivalent  resistance.  This  enables 
the  other  lamps  in  the  group  to  operate 
normally. 

The  small  energy  consumption,  togeth- 
er with  the  superior  quality  and  great 
quantity  of  light,  make  this  lamp  a  close 
competitor  of  the  flame-arc  in  places 
where  either  may  be  used.  The  compari- 
son grows  more  favorable  to  this  type 
when  we  consider  its  small  up-keep,  the 
carbon  life  being  125-175  hours  per  trim. 


FIG.    2. — NEW    WESTINGHOUSE    LAMP,    SHOWING 
MECHANISM. 
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Proceedings 
of 

lechiiical  Societies 


New   Methods  and   Specifications  for 
Street  Lighting,  by  J.  H.  Perkins; 
read  at  the  convention  of  the  Penn- 
sylvania    Electric     Association,     at 
Eagle's  Mere,  Pa.,  Sept.  8,  9  and  10. 
Mr.  Perkins  reviewed  the  troubles  that 
have   arisen   over   the   old   "  2000   candle 
power  "  rating  of  arc  lamps,  and  the  work 
of  the   National   Electric   Light   Associa- 
tion  leading   up    to   the    formation   of    a 
specification  based  upon   actual   illumina- 
tion in  the  street. 

The  Tungsten  Lamp  in  the  Residence, 
by    John    Vandervliet;    read    at    the 
Michigan    Electric    Association    con- 
vention,  at  Detroit,   Mich.,   Aug.    17, 
18  and   19. 
The  special  object  of  the  paper  was  to 
show  the  incongruities  and  their  attendant 
disadvantages  in  using  the  tungsten  lamp 
on  the  ordinary  old  style  fixtures,  and  to 
urge  central  stations  to  look  after  the  in- 
terests of  their  patrons  by  showing  them 
the  proper  use  of  this  new  lamp,  which 
he    considered    the    salvation    of    electric 
lighting  as  against  gas. 

The  Supremacy  of  the  Tungsten  Lamp, 
by  E.  G.  Berg;  read  before  the  Mich- 
igan Electric  Association  convention, 
at  Detroit,  Mich.,  Aug.  17,  18  and  19. 
Mr.  Berg  reviewed  the  remarkably  rap- 
id rise  of  the  tungsten   lamp,   and  dwelt 
upon  the  numerous  advantages  to  be  ob- 
tained from  its  use. 

The  Tungsten  Lamp,  by  D.  F.  Fisher, 
Jr.;  read  before  the  Michigan  Elec- 
tric Association  convention. 
Mr.  Fisher  treated  the  subject  in  a  sim- 
ilar   manner    to    Mr.    Berg,    particularly 


dwelling  upon  the  short  space  of  time 
from  the  introduction  of  the  tungsten 
lamp  to  its  commercial  supremacy. 

Illuminating     Engineering     Problems 
with    Gas,    by    Norman    Macbeth; 
read  before  the  Michigan  Gas  Asso- 
ciation convention,  at  Detroit,  Mich., 
Sept.  14. 
Mr.  Macbeth  makes  a  careful  analysis 
of  the  comparative  costs  of  gas  and  elec- 
tric   illumination,    giving    the    results    in 
several  different  forms  to  appeal  to  those 
viewing  the  subject  from  different  points 
of  view.    He  then  proceeds  to  describe  in 
detail   a   number   of   actual    installations, 
giving  all  the  details  with  his  usual  mi- 
nuteness.     The    paper    contains    a    great 
deal   of  matter  which  justifies   the   most 
careful  consideration  by  all  interested  in 
promoting  the  cause  of  gas   lighting;   in 
fact,  it  forms  a  brief  textbook  on  the  sub- 
ject, which  should  be  in  the  possession  of 
every  gas  company  solicitor. 

Modern  Incandescent  Lamps  and  Im- 
proved Lighting,  by  E.  L.  Sher- 
wood ;  read  before  the  convention  of 
the  Northwestern  Electric  Light  and 
Power  Association,  Seattle,  Septem- 
ber 8. 

Mr.  Sherwood  gives  a  rather  compre- 
hensive review  of  the  recent  improve- 
ments in  incandescent  lighting,  accom- 
panied by  diagrams,  illustrations  and 
curves.     By  way  of  introduction  he  says : 

Within  the  past  four  years  we  have  seen 
the  beginning  of  a  new  epoch  in  the  history 
of  the  Hghting  industry,  brought  about  pri- 
marily b}^  these  wonderful  improvements — 
the  culmination  of  successful  scientific  in- 
vestigations here  and  abroad  to  find  a  more 
efficient  substitute  for  the  old  carbon  fila- 
ment. 
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AMERICAN  ITEMS. 


Electrical  World;  annual  lighting  num- 
ber, Sept.  2,  contains  following  arti- 
cles treating  especially  of  illuminat- 
ing engineering  topics : 

Street  Lighting  for  Small  Towns,  by 
J.  R.  Cravath;  Street  Lighting  in  New 
England;  Special  Street  Illumination  in 
Chicago ;  Street  Lighting  Conditions  in 
Boston;  Show  Window  Lighting  for  the 
Small  Merchant;  Shoe  Store  Window 
Lighting;  Roller  Coaster  Illumination  by 
Flaming  Arcs ;  Large  Animated  Signs  in 
New  York  City;  Dry  Goods  Store  Win- 
dow Lighting;  Special  Illumination  at 
Fort  Wayne,  Ind. ;  Show  Window  Light- 
ing in  Chicago ;  Window  Lighting  in  New 
York  City.  About  half  of  these  articles 
are  short  notes. 

Spacing  of  Light  Units,  by  Alfred  A. 
Wohlauer;  Electrical  World,  Sept.  i6. 

A  mathematical  discussion  of  this  sub- 
ject, to  which  Mr.  Wohlauer  ha?  given 
special  attention. 

Lighting  of  New  Atlanta  Auditorium, 
by  James  O.  Spear,  Jr. ;  Electrical 
World,  Sept.  i6. 

A  carefully  prepared  description,  giv- 
ing illustrations  and  results  of  i''umino- 
meter  measurements. 

The  Electrical  and  Mechanical  In- 
stallation IN  THE  Hotel  La  Salle, 
Chicago,  by  Howard  Ehrlich ;  Elec- 
trical Review  and  Western  Elec- 
trician, Sept.  4. 

A  description  of  the  lighting  installation 
includes    illustrations    of    the    handsome 


chandeliers    and    standards    used 
dining  room  and  banquet  hall. 


in    the 


The  Electrical  Review  and  Western 
Electrician  ;  electric  lighting  and 
illuminating  engineer  number,  Sept. 
II,  contains  the  following  articles: 

Problem  of  Domestic  Lighting,  by  Dr. 
Louis  Bell;  Commercial  Tests  oisr 
Systems  of  Illumination,  by  A.  L. 
Eustice;  Developments  in  Arc 
Lighting,  by  A.  J.  Mitchell;  The 
Illuminating  Engineer,  by  S.  E. 
Doane;  Tungsten  Sign  Lighting,. 
by  Henry  F.  Schroeder;  The  Il- 
lumination OF  Mills  and  Facto- 
ries WITH  Small  Units,  by  E.  B. 
Rowe  and  Frank  B.  Rae,  Jr. ;  West- 
iNGHOusE  Series  Tungsten  Light- 
ing System  ;  Progress  in  the  West- 
INGHOUSE  Nernst  Lamp  System,  by 
Max  Harris. 

Dr.  Bell's  discussion  is  in  his  usual 
happy  manner,  and  with  all  the  valuable 
information  given  is  more  diverting  than 
the  product  of  the  professional  jokesmith. 
It  is  useless  to  attempt  an  abstract,  but 
the  following  will  serve  as  examples : 

House  lighting,  despite  its  intimate  rela- 
tion to  the  life  of  people  at  large,  is  upon 
the  whole  the  most  neglected  branch  of  arti- 
ficial illumination.  One  would  suppose  that, 
considering  the  fact  that  a  man  has  to  pay 
lighting  bills  all  his  days,  he  would  make 
every  effort  to  get  his  money's  worth  and 
would  go  to  some  trouble  to  obtain  the  best 
possible  results.  In  fact,  however,  the  aver- 
age man  merely  confines  his  efforts  at  bet- 
terment to  kicking  about  the  quality  of  the 
light  and  protesting  at  the  amount  of  the 
bills,  while  the  average  woman,  who  is  the 
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more  important  factor  of  the  domestic  situa- 
tion, adds  to  the  grumWing  chorus  some 
items  to  the  effect  that  any  form  of  lighting 
specified  by  mere  man  is  hopelessly  inartis- 
tic. As  a  result  house  lighting  is  too  often 
inefficient,  expensive  and  garish. 

Mr.  Eustice's  article  is  a  continuation 
of  the  subject  to  which  he  has  been  giv- 
ing particular  attention  during  the  past 
year.  He  calls  particular  attention  to 
erroneous  methods  of  making  illumina- 
tion tests,  and  gives  rules  for  correct 
practice.  It  is  difficult  to  abstract  the  ar- 
ticle without  giving  misleading  impres- 
sions. 

Electrical  Illumination  of  Industri- 
al   Plants,    by    J.     Morton     Hall; 
Southern  Electrician,  September. 
Especially  describes  the  lighting  of  ma- 
chine shops  of  the  Central  Georgia  Rail- 
road. 

Office  Building  Lighting,  by  Albert  J. 
Marshall ;  Southern  Electrician,  Sep- 
tember. 

Mr.  Marshall  lays  special  stress  upon 
the  hygienic  effect  of  light. 

New  Car  Lighting  Equipment  on 
Canadian  Pacific,  by  J.  A.  Shaw; 
Railway  Electrical  Engineer,  Septem- 
ber. 


Describes  the  electrical  equipment  and 
the  illuminating  system  used  on  the  new 
sleeping  and  compartment  cars  on  this 
road. 

The  Tungsten  Lamp,  by  B.  F.  Fisher; 
Railzvay  Electrical  Engineer,  Septem- 
ber. 

A  summary  of  the  properties  and  uses 
of  this  form  of  lamp. 

Advertising  Gas  Illuminating  Busi- 
ness, by  "  Inspector  " ;  American  Gas 
Light  Journal,  Sept.  6. 

Gives  suggestions  for  an  historical  ex- 
hibit of  light  sources. 

The  Varied  Utilization  of  Gas  Lamp- 
posts, by  "R";  American  Gas  Light 
Journal,  Sept.  i6. 

Suggests  several  various  uses  for  lamp- 
posts. 

Hygiene  of  the  Eye,  by  Albert  J.  Marsh- 
all; Light,  September. 

This  is  Chapter  VII.  of  Mr.  Marshall's 
series  on  the  subject  of  light  and  illumina- 
tion. It  is  devoted  chiefly  to  an  argument 
on  Mr.  Marshall's  favorite  subject  of  light 
vs.  dark  symbols  in  printing. 


Foreign  Items 

Compiled  by  J-  S.  Dow. 


ILLUMINATION. 

Fortschritte      der      Strassenbeleuch- 
tung,  by  Dr.  L.  Bloch  (£.  T.  Z.,  July 
29,  Aug.  5,  12). 
Summarizes   the   most   recent   progress 
in  street  lighting,  both  gas   and  electric, 
with   diagrams   of   the    illumination    pro- 
duced under  different  circumstances. 

The  Simple  Explanation  of  Photomet- 
RiCAL  Terms,  by  Dr.  L.  Bloch  {Ilium. 
Eng.,  London,  August). 

The  author  seeks  to  find  a  concrete  an- 
alogy by  the  aid  of  which  to  explain 
fundamental  photometrical  ideas  to  the 
non-technical  public.     He  endeavors  to  il- 


lustrate the  distribution  of  light  in  space 
by  reference  to  a  sand  blast  throwing  out 
sand  in  all  directions,  but  with  varying 
force,  and  shows  how  the  chief  photom- 
etric laws  can  be  deduced  on  this  basis. 

On  the  Name  of  the  International 
Unit  of  Light,  by  A.  Blondel  (Ilium. 
Eng.,  London,  August). 

M.  Blondel  points  out  that,  agreement 
having  now  been  arrived  at  in  France, 
Great  Britain  and  the  United  States  re- 
garding the  value  of  the  proposed  inter- 
national unit,  a  satisfactory  international 
name  for  this  unit  is  desirable.  He  there- 
fore proposes  the  use  of  some  Greek  term, 
such  as  "  pyr  "  or  "  Phos,"  or  the  name  of 
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a  scientist,  such  as  "  Violle,"  which  might 
be  contracted  to  "  Vi." 

Modern  Methods  of  Illumination,  by 
L.  Gaster. 

This  series  of  Cantor  lectures,  deUvered 
before  the  Royal  Society  of  Arts,  is  now 
appearing  in  the  Journal  of  the  society 
(Aug.  6,  13,  20,  27,  Sept.  3,  10). 

Light   in   Worship,   by   Dr.   M.    Gaster 
{Ilium.  Eng.j  London,  August). 

The  author  traces  the  evolution  from 
the  worship  of  light  to  the  introduction 
of  light  as  a  part  and  portion  of  the  re- 
ligious worship,  illustrating  his  conclu- 
sions by  reference  to  the  religious  cults  in 
many  different  parts  of  the  world. 

Annual   Report   on   the   Medical   In- 
..  SPECTION     OF     Children     in     the 
Schools  of  London,  by  Dr.  J.  Kerr. 

This  report  contains  some  account  of 
the  experiences  of  inspectors  of  schools 
in  London,  who  have  studied,  among 
other  matters,  the  eyesight  of  the  children 
and  the  conditions  of  illumination  there- 
in. Special  attention  is  drawn  to  the  ef- 
fect of  fine  needlework  in  causing  not 
only  eye  trouble,  but  also  nervous  defects, 
and  it  is  suggested  that  the  artificial  il- 
lumination available  in  schools  is  rarely, 
if  ever,  sufficient  to  enable  fine  work  of 
this  kind  to  be  done;  even  daylight  con- 
ditions are  not  satisfactory  during  a  large 
part  of  the  year. 

London's    Electric    Light    Standards. 
.     .     .     A    Study    in   Incongruity! 
(The  Builder,  Aug.  26). 
The  article  criticises  the   electric  light 
standards  and  other  fixtures  in  the  streets 
of    London,    pointing    out    that    modern 
forms  often  suffer,  from  the  artistic  stand- 
point, when  compared  with  the  types  of 
more  ancient  times. 

PHOTOMETRY. 
The  Photometry  of  Differently  Col- 
ored Lights,  by  Abady,  Wild,  Lauriol 
(Electrician^  July  30,  Aug.  6;  corre- 
spondence). 
Correspondence  dealing  with  the  recent 
article  by  Wild  in  the  same  journal;  in 


this  he  finds  that  flicker  and  equality  of 
brightness  photometers  give  different  re- 
sults when  applied  to  the  comparison  of 
tungsten  and  carbon  filament  lamps. 
Abady  points  out  that  it  is  incorrect  to 
assume  from  these  tests  that  the  readings 
of  a  flicker  photometer  are  necessarily 
more  incorrect  than  the  other  type;  in 
heterochromatic  work  the  results  of  using 
both  types  of  instruments  are  to  some  ex- 
tent arbitrary.  Lauriol  refers  to  some  of 
his  work  as  a  corroboration. 

Sulla  Fotometric  Ellettrotecnica,  by 
U.  Bordoni  (Atfi  della  Assoc.  Elettr., 
Italiana,  May-June,  1909). 
An  exceptionally  complete  article  main- 
ly  summarizing   the   present   position   of 
color  photometry.     The   author  attempts 
to  collect  present  results  rather  than  at- 
tempt   much    criticism,    but    assembles    a 
valuable  series  of  references  to  up-to-date 
literature. 

Hefnerlampe    u.    Zehnkerzen-Pentan- 
lampe,  by  E.  Brodhun  (/.  f.  G.,  July 
31;   The   So-called   International 
Unit  of  Light,  by  H.  Kriiss   (/.  /. 
G.,  Aug.  14,  /.  G.  L.,  Aug.  17). 
Two  articles  mainly  concerned  with  the 
recent    agreement    on    the    international 
unit.     Brodhun  reviews  the  merits  and  de- 
merits of  the  Hefner  and  Pentane  stand- 
ards, seeking  to  justify  the  conviction  in 
Germany  that  the  former  is  the  most  re- 
liable standard  in  use,  and  that,  therefore, 
any  unit  adopted  ought  to  be  based  pri- 
marily on  this  value.     Kriiss  takes  the  at- 
titude   that,    although    from    a    practical 
standpoint  the  present  agreement  is  satis- 
factory, it  is  not  logical  to  speak  of  an  in- 
ternational unit  as  yet,  since  such  a  unit 
can  strictly  only  be  derived  from  an  inter- 
national standard. 

Neuere  Fortschritte  auf  dem  Gebiete 
der  Selenphotometrie,  by  E.  Presser 
(Schweiz.  E.  T.  Z.,  Aug.  14). 

The  author  gives  some  account  of  the 
researches  of  earlier  workers  who  have 
sought  to  apply  the  selenium  cell  to  pho- 
tometry. The  irregularities  of  such  cells, 
even  under  the  best  conditions,  render  it 
almost  impossible  to  secure  any  good 
service  from  them  for  direct  photometry. 
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But  for  strictly  comparative  measure- 
ments they  may  be  put  to  good  use,  and 
in  the  case  of  Hghts  of  the  same  color. 
Their  use  for  color  photometry  is  more 
open  to  objection,  but  the  author  points 
out  that  heterochromatic  measurements 
are  in  any  case  very  uncertain. 

Illumination:  Its  Distribution  and 
Measurement,  continued,  by  A.  P. 
Trotter  (Ilium.  Eng.,  London,  Au- 
gust). 

The  author  describes  a  form  of  adjust- 
able lamp  holder,  enabling  a  glow^  lamp  to 
be  conveniently  held  in  position,  and  cen- 
tered over  the  photometrical  bench.  He 
also  describes  a  very  convenient  form  of 
recording  apparatus,  by  vv^hich  photomet- 
rical readings  are  automatically  regis- 
tered, their  mean  being  subsequently  ob- 
tained by  a  graphical  method.  Lastly, 
some  attention  is  given  to  the  subject  of 
screening  stray  light.  It  is,  the  author 
thinks,  usually  unnecessary  to  insist  on 
all  parts  of  a  room  being  made  perfectly 
black. 

ELECTRIC  LIGHTING. 

NouvELLE  Lampe  A  Arc,  by  M.  Aliamet 
{I'Electricien,   Aug.   7)  ;   La   Lampe 
A  Arc  Sywa,  by  De  Kermond  {I'Elec- 
tricien, July  10), 
Two    brief    articles    describing    recent 

forms  of  arc  lamps  put  upon  the  market. 

,  Untersuchungen  an  Wolframlampen, 
\  by    A.    and    Schuster    B.    Beringer 

(Z.  f.  B.,  Aug.  20)  ;   Die  Kohlen- 
fadenlampe   in   vergleich    zu   den 

NEUEREN      LaMPEN      MIT      ERHOHTEM 

WiRKUNGSGVAD,  by  Leonard  (Z.  /. 
B.,  July  10,  20) ;  Lampes  a  Incan- 
descence, by  Turpain  and  H.  Nicou- 
leau  {La  Revue  Electrique,  July  30). 
These  articles  deal  in  a  general  man- 
ner with  the  properties  of  the  metallic 
I  filament  lamps.  The  latter  one  is  excep- 
[tionally  comprehensive,  and  contains  a 
i  number  of  life-curves  of  different  makes 
I  of  metallic  filament  lamps  for  various 
pressures. 

j  Preparation  des  filaments  a  Tungsten 
{I'Electricien,    July    17);     Gas    vs. 


Electric  Light,  by  H.  T.  Harrison 
{Elec.  Times,  July  8). 

The  author  seeks  to  compare  the  costs 
of  modern  gas  and  electric  lighting, 
which  he  finds  to  be,  under  average  con- 
ditions, not  far  removed  from  each  other. 
He,  therefore,  considers  that  in  general 
electricity  will  be  at  an  advantage,  owing 
to  its  greater  convenience  for  interior 
lighting.  Abady,  in  a  letter  to  a  subse- 
quent number  of  the  same  journal,  criti- 
cises the  figures  put  forward. 

Moderne  BiJHNENBELEUCHTUNG,  by  Pae- 
tow  (£.  r.  Z.,  July  29,  Aug.  5). 
A  long  article  discussing  modern  stage 
lighting  conditions.  The  author  points 
out  the  desirability  of  arranging  for  all 
lamps  to  be  controllable  from  a  central 
position,  and  explains  how  modern  appli- 
ances enable  this  to  be  done.  He  also 
refers  to  a  method  of  using  indirect  il- 
lumination on  the  stage ;  this  is  specially 
effective  for  production  of  harmonious 
scenic  effects,  because  delicate  shades  of 
color  can  be  easily  secured  by  utilizing 
a  colored  reflecting  surface. 

Die  Vakuum-Prufung  von  Gluhlamp- 
EN,  by  A.  Pfeiffer  (Z.  /.  B.,  July  30). 
Describes  an  improved  method  of  test- 
ing the  vacuum  of  glow  lamps  by  the  in- 
duction-discharge method. 

Experiences  sur  l'Arc  Electrique,  by 
Cheveneau     {La    Revue    Electrique, 

July  30). 

An    account    of   some    experiments    on 
oscillatory  phenomena  in  the  electric  arc. 

Electric  Lighting  in  Germany  {Elec- 
tricity, July  2). 

Metallic  Filament  Lamps  {Electricity, 
July  2). 

Die  popularisierung  der  elektrischen 
Beleuchtung  {E.  T.  Z.,  July  22), 

GAS,  OIL,  ACETYLENE  LIGHTING, 
ETC. 

Heat  of  Combustion  and  Illuminat- 
ing Power  of  Gases,  by  Sainte  Claire 
Deville  (7.  G.  L.,  Aug.  10)  ;  Dr.  F. 
Clowes  on  Calorific  Tests  for  Lon- 
don Gas  {G.  W.,  July  31)  ;  High 
Duty  Gaslighting,  continued,  by  T. 
Holgate  {Ilium.  Eng.,  London,  Au- 
gust.) 
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All  the  above  bear  on  the  connection 
between  illuminating  power  of  gases  and 
the  performance  of  incandescent  mantles 
fed  by  them.  Mr,  Holgate  refers  to  the 
work  of  Sainte  Claire  Deville  and  the 
light  it  sheds  upon  the  connection  between 
flame  temperature  and  efficiency.  Mr. 
Holgate  also  discusses  the  other  chief 
variable  quantities,  such  as  pressure  and 
quality  of  gas  consumed,  and  shows  how 
this  necessitates  careful  regulation  of  the 
incandescent  burner. 

FORTSCHRITTE     DER     InVERTGASGLUHLICHT 

Starklicht-Beleuchtung,  by  Le- 
beis  (/.  /.  G.,  Aug.  14) ;  Inverted  In- 
candescent Lights,  by  H.  O'Connor 
(G.  W.,  Aug.  14,  /.  G.  L.,  Aug.  24). 
Both  these  communications  deal  with 
the  most  recent  progress  in  inverted  in- 
candescent gas  lighting.  Among  other 
points  O'Connor  refers  to  the  value  of 
small  mantles  which,  for  a  given  gas  con- 
sumption, frequently  yield  a  greater  ef- 
ficiency than  those  of  a  much  larger  size. 
He  also  emphasizes  the  connection  be- 
tween the  design  of  a  burner  and  the 
quality  of  the  local  gas;  for  instance,  a 
burner  which  is  quite  satisfactory  in  one 
district  may  be  a  failure  in  another.  Lebeis 
makes  this  same  suggestion  and  describes 
a  thermal  "  aerostat,"  an  apparatus  which 
is  claimed  to  enable  the  access  of  air  to  be 
regulated  according  to  the  quality  of  gas 
and  the  time  the  gas  has  been  burning. 
The  Twin  Light  Burner  (G.  W.,  July 

31). 

An  ingenious  device  in  which  two  man- 
tles, one  upright  and  one  inverted,  are 
fed  from  the  same  pipe  and  burned.  The 
upright  mantle  is  placed  immediately 
above  the  inverted  one,  and  apparently 
the  products  of  combustion  of  the  latter 
are  allowed  to  pass  up  and  heat  the  for- 
mer; indeed,  it  seems  to  be  apparently 
possible  to  run  both  mantles  with  a  sup- 
ply of  gas  which  would  normally  suffice 
only  for  one.  The  scientific  explanation 
of  the  action  of  this  burner  seems  a  puz- 
zle, but  the  apparatus  is  said  to  answer 
all  right  in  practice. 
Free  Maintenance  (/.  G.  L.,  Aug.  24). 

Refers  to  the  action  of  the  Croydon 
Gas  Company,  who  have  recently  decid- 
ed to  undertake  the  maintenance  of  the 


burners  of  consumers  free,  a  charge  being 
only  made  for  the  actual  cost  of  renewal. 
Metallic  Filament  Gas  Mantles  (/. 
G.  L.,  Aug.  24). 
Refers  to  a  form  of  mantle  recently 
brought  out  and  composed  of  metallic 
wire.  This  consists  of  a  core  of  mixed 
metals  on  which  is  deposited  a  film  of 
molybdenum.  As  a  result  a  very  strong 
and  durable  mantle  is  said  to  be  obtained, 
not  exceeding  about  13^  in.  in  length.  It 
is  hoped  that  a  useful  life  of  as  much  as 
2000  hours  will  be  obtained.  The  mantle 
is  credited  with  yielding  85  c.  n.  candles, 
at  a  consumtion  of  2  cu.  ft.  and  a  pres- 
sure of  i^  in. 

The  Effciency  of  Petrol  Air  Light- 
ing {Ilium.  Eng.,  London,  August). 
This  number  of  the  Illuminating  Engi- 
neer contains  the  presidential  address  of 
Mr.  C.  Hoddle  before  the  British  Acety- 
lene Association,  in  the  course  of  which 
some  experiences  (mostly  unsatisfactory) 
of  a  petrol  air  plant  arc  described.  Some 
correspondence  will  also  be  found  in  this 
number  in  which  several  experts  in  petrol 
air  lighting  take  part.  By  them  it  is  con- 
tended that  the  plant  used  by  Mr.  Hoddle 
in  his  experiments  is  not  typical  of  the 
best  modern  design,  and  that  the  troubles 
to  which  he  refers  (deposits  in  the  pipes 
in  cold  weather,  alteration  in  the  quality 
of  gas  as  more  or  fewer  burners  are 
turned  on,  etc.)  do  not  occur  in  the  best 
modern  types  of  apparatus. 
Air-Gas   and   Other   Illuminants    (/. 

G.  L.,  July  27). 
The  Application  of  Acetylene  to 
Train  Lighting  {Acetylene,  Au 
gust). 
Horizontal  Gluhlicht;  Glocke  fur 
gemeinsame  Gas  und  Eletrische  >. 
Leitung  hangende  Pressgas  Bren- 
ner; Kugelgelenk  fur  gemeinsame 
Gas  und  Elektrische  Leitung  {Z. 
f.  B.,  July  20,  30,  Aug.  10.  20). 

A  lihreviations  used : 
E.  T.  Z.     Elektrotechnisclie  Zeitschrift. 
Elek.  Anz.    Elektrotechnischer  Anzeiger. 
G.  W.     Oas  World. 

Ilium.  Eng.,  Lond.     Illuminating  Engineer,  Lon- 
don. 
J.  G.  L.     Journal  of  GasUgMing. 
J.  f.  G.    Journal  fur  GasheleticMung  und  Waaser- 

versorgung. 
Z.  f.  B.     Zeitschrift  filr  Beleuchtungawesen. 
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THE  MUTATIONS  OF  TIME 

The  great  nations  of  the  earth  have  always  inhabited  the  temperate  zone.  This 
is  the  region  in  v^'hich  nature  provides  the  greatest  amount  of  variation  in  her  m.anifes- 
tations.  Whether  or  not  this  has  had  a  determining  influence  upon  the  development  of 
man  may  be  impossible  to  determine.  It  is  unquestionably  true  that  the  change  of  sea- 
son from  summer  to  vi^inter,  wath  all  the  accompanying  variety  of  conditions  and  aspects 
of  our  surroundings,  is  a  most  welcome  relief  from  the  monotony  of  life's  routine. 

The  long,  sunny  days  of  summer  are  an  invitation  to  get  out  into  the  open  and 
unburden  our  minds  from  the  cares  and  labors  that  have  hedged  it  about.  The  sun- 
shine tends  to  make  nomads  of  us  all;  but  as  the  days  shorten  and  the  darkness  gathers 
earlier  and  lingers  longer,  our  nomadic  instincts  disappear,  and  we  again  become  gre- 
garious. 

The  light  of  the  fireside  is  an  attractive  force.  We  turn  toward  it  as  the  flower 
toward  the  sun.  Its  attraction  not  only  holds  us,  but,  like  a  piece  of  iron  in  a  magnetic 
field,  we  ourselves  partake  of  the  attractive  force  and  gather  others  about  us.  Though 
the  actual  fire  on  a  hearth-stone  has  disappeared,  light,  its  very  emblem  and  essence,  has 
remained  and  increased  a  hundred-fold ;  so  that  our  homes  are  more  cheerful  and  more 
inviting  in  the  present  age  than  ever  before. 

The  outer  darkness  is  but  another  wall  beyond  the  material  one,  which  cheers  us 
with  the  added  sense  of  isolation  and  security.  The  light  within  is  the  very  soul  of 
peaceful  joy,  of  hospitality,  or  inspiration  to  thought  and  conversation. 

Welcome  the  dark  days,  with  their  long,  cheerful,  home-lit  evenings!  We  have 
been  primitive  for  a  season ;  let  us  now  be  social  beings  and  enjoy  the  luxury  of  com- 
panionship and  the  inestimable  blessing  of  light. 

Let  us  have  more  light! 
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FIG.    I. — RIVERSIDE   DRIVE   FROM    SHADYSIDE,    N.   J. 

Illumination  Features  of  the  Hudson-Fulton 

Celebration 


When  Henry  Hudson  sailed  his  queer 
little  Dutch  boat  into  New  York  Harbor 
three  hundred  years  ago  the  best  light 
which  he  could  possibly  have  had  was  a 
wax  candle,  or  a  smoky  little  oil  lamp. 
Fulton,  two  hundred  years  later,  could 
have  had  nothing  better,  except  that  his 
oil  lamp  might  have  been  supplied  with  a 
glass  chimney.  The  "  Halve  Meane  "  was 
a  poor  little  craft  indeed,  but  it  sufficed 
in  its  time  for  the  accomplishment  of 
great  deeds.  The  "  Clermont  "  panting 
under  a  speed  of  four  miles  an  hour, 
would  be  of  little  service  to-day,  but  it 
was  a  revolutionary  achievement  a  hun- 
dred years  ago. 

As  the  "  Halve  Meane  "'  and  the  "  Cler- 


mont "  are  to  the  modern  steamship,  so 
are  the  light-sources  of  their  times  to  the 
artificial  luminaries  of  the  present  day. 
Against  the  Indian's  blazing  pine  knot 
torch  we  project  a  light  of  a  billion  can- 
dle-power, generated  by  the  mysterious 
force  of  electricity. 

The  span  of  three  hundred  years,  and 
even  to  a  greater  degree  of  a  hundred 
years,  has  indeed  been  one  of  remarkable 
scientific  progress.  Further  consideration 
of  the  history  of  this  period  brings  out 
the  fact  that  by  far  the  larger  part  of  this 
wonderful  progress  is  consigned  to  the 
domain  of  physical  science.  In  literature, 
in  art,  in  human  philosophy,  in  jurispru- 
dence, who  will  say  that  we  can  do  bet- 
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FIG.    2. — THE   WATER   GATE,    ONE    HUNDRED   AND   TENTH    STREET. 


Copyrigrlited,  1509,  by  Illuminating  Engineering  Publishing  Company. 
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FIG.  3. — ^\'IEW  FROM  THE  METROPOLITAN  TOWER,  SHOWING  THE  THREE  BRIDGES   IN  OUTLINE. 


ter  to-day  than  could  our  ancestors  a  hun- 
dred or  three  hundred,  or  one  thousand 
years  ago  ?    Are  we  quite  sure,  that,  upon 


the  whole,  we  have  achieved  a  higher 
morality  ?  The  one  potent  fact  is,  that  we 
have  conquered  the  forces  of  nature  and 
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FIG.    4. — THE    NEW    YORK    EDISON    COMPANY'S    WATERSIDE    STATION,    WITH    QUEENSBORO    BRIDGE    IN 

THE   DISTANCE. 
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FIG.   5. — COURT  OF   HONOR. 


made  them  subservient  to  our  use  to  a  re- 
markable extent  and  have  thereby  added 
to  human  Hfe  many  pleasures  and  possi- 
bilities for  intellectual  and  moral  develop- 
ment ;  and  it  must  be  admitted,  added  a 
compensating  number  of  opportunities  for 
disappointment  and  misery.  The  great 
and  unquestioned  service  which  science 
has  rendered,  however,  is  in  putting 
within  the  reach  or  actually  thrusting  into 
the  hands  of  the  masses  of  the  people 
means  of  enjoyment  and  intellectual  and 
moral  uplift,  which  in  all  preceding  ages 
were  confined  to  the  very  few.  The  work- 
man, or  office  clerk,  can  to-day  have  pre- 
cisely as  good  light  to  cheer  his  evening 
hours,  or  give  him  opportunity  for  study, 
as  can  any  king.  Science  has  done  more 
to  realize  the  equality  of  man  than  all  the 
polemics  on  the  subject  written  since  the 
invention  of  letters. 

Whatever  is  done  in  New  York  City  to 
attract  public  attention  must  be  done  on  a 
stupendous    scale.      In    attempting,   there- 


fore, to  produce  a  spectacular  illumination 
that  should  be  impressive,  in  connection 
with  the  recent  celebration,  a  gigantic 
task  was  before  those  who  had  it  in 
charge.  To  outline  a  single  building  of 
modest  proportions  requires  ten  thousaijd 
lamps :  How  many  will  it  require  to  out- 
line a  city  with  a  base  15  miles  long? 

Something  of  the  tremendous  number 
of  lamps  and  the  enormovis  scale  upon 
which  spectacular  lighting  would  be 
undertaken  for  this  event  had  been  duly 
heralded  before,  so  that  those  who  came 
to  see  were  prepared,  if  they  did  not  ac- 
tually expect,  to  see  miracles.  Those  who 
were  familiar  with  such  special  illumina- 
tions in  connection  with  expositions  and 
similar  events  may  possibly  have  at  first 
experienced  a  feeling  of  disappointment 
not  unlike  that  which  commonly  follows 
the  first  sight  of  Niagara  Falls.  It  re- 
quired observations  from  several  view- 
points, and  some  thought  before  the  mind 
could  realize  the  actual  maenitude  of  the 
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FIG.   6. — UNION   LEAGUE  CLUB. 


spectacle ;  but  we  venture  to  say  that  no 
one  who  saw  the  illumination  thoroughly, 
went  away  with  the  slightest  remnant  of 
this  disappointment  lingering  in  his  mind. 

As  the  river  itself  was  one  of  the  chief 
things  being  celebrated,  and  the  naval 
part  of  the  program  the  most  important 
feature,  the  finest  effects  would  rightly 
be  looked  for  along  the  river  front.  Figure 
I  shows  a  section  of  frontage  about  a 
mile  long,  with  the  fine  viaduct  of  the 
Riverside  Drive  outlined  with  lamps.  The 
Grant  monument  shows  above  in  clear 
cut  relief,  illuminated  by  search-lights 
placed  at  suitable  points. 

Fig.  2  is  a  view  taken  just  above  the 
Water  Gate  at  iioth  street,  showing  sev- 
eral of  the  war  vessels  with  their  outline 
lighting.  As  night  photographs  require  a 
long  exposure,  and  as  there  is  a  strong 
current  due  to  the  tides  in  this  part  of  the 


river,  it  is  generally  impossible  to  secure 
a  photograph  that  will  show  anything  but 
a  mere  blotch.  The  one  reproduced  here 
shows  motion  in  the  ships,  but  not  enough 
to  destroy  the  outline.  This  gives  but  a 
poor  idea  indeed  of  the  impressiveness 
and  beauty  of  a  line  of  modern  battleships 
ten  miles  long,  each  ship  completely  out- 
lined with  lamps, — and  such  was  the 
reality. 

Beside  the  use  of  lamps  an  elaborate 
and  extensive  pyrotechnic  display  was 
made  on  the  opening  night.  The  picture 
on  the  cover  gives  some  idea  of  the  scene 
presented. 

Turning  now  to  the  other  side  of  the 
island  we  have  a  view  of  the  city  seen 
from  the  Metropolitan  Tower  looking 
toward  the  centre  of  Brooklyn.  The 
three  bridges  are  shown  with  their  outline 
iiehtingf. 
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Photo  by  Brown  Bros.,  N.  Y. 


FIG.   7. — PLAZA   HOTEL. 


Figure  4  is  a  view  looking  up  the  East 
River  showing  the  Waterside  Station  of 
the  New  York  Edison  Company  in  the 
foreground,  and  the  enormous  Blackwell's 
Island  bridge  farther  up.  The  illumina- 
tion of  the  Waterside  Station  was  certain- 
ly one  of  the  finest  examples  of  decorative 
lighting  ever  executed,  and  it  is  re- 
grettable that  for  the  time  the  station  was 
not  on  the  Hudson  River  front  so  that  the 
general  throng  could  have  seen  it.  The 
photograph  again  is  entirely  inadequate  to 
give  an  idea  of  the  general  beauty  of  the 
effect.  The  spiral  winding  of  lamps  about 
the  huge  smokestacks  was  a  particularly 
happy  thought. 

Unquestionably  the  finest  effect  of  all, 
however,  was,  as  it  should  have  been,  the 
Court  of  Honor  erected  for  the  occasion, 
a  night  view  of  which  is  shown  in  Figure 
5.  This  consisted  of  a  colonnade  on  Fifth 
avenue  from  Fortieth  to  Forty-second 
streets,  and  fronting  the  magnificent  new 
public  library  now  nearing  completion, 
which  may  be  seen  in  the  background.  In 
front  of  this  was  erected  the  official  re- 
viewing stand.  The  columns  and  capitals 
are  in  white  stucco,  the  globes  on  top  be- 


ing gilded.  Lamps  placed  within  the 
capitals  illuminated  these  globes  from 
below,  producing  an  unusually  pleasing 
and  novel  effect.  The  festoons  of  lamps 
were  partly  of  green,  the  wires  them- 
selves being  trimmed  with  leaves.  From 
temporary  poles  placed  on  either  side  of 
the  street  there  were  festoons  of  lamps 
as  far  as  the  eye  could  reach,  extending  to 
Washington  Square  in  one  direction  and 
Fifty-ninth  street  in  the  other.  The 
regular  lighting  of  the  street,  which  has 
recently  been  doubled,  consisting  of  hand- 
some poles  bearing  two  arc  lamps  each, 
were  in  regular  service.  The  photograph 
in  this  case  is  a  fair  representation  of  the 
general  beauty  of  the  spectacle.  The 
many  light  streaks  apparently  on  the 
pavement  will  be  recognized  by  those  ac- 
customed to  photography  as  the  paths  of 
automobile  headlights. 

One  of  the  handsome  private  decora- 
tions is  shown  in  Figure  6.  This  is  the 
Union  League  Club.  Considerable  use  of 
color  was  made  in  the  decorative  scheme, 
which,  of  course,  the  photograph  does  not 
bring  out.  It  was  an  exquisite  piece  of 
decorative  liehting-. 
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Photo  by  Brown  Bros.,  N.  Y. 

FIG.    8. METROPOLITAN    TOWER. 

One  of  the  most  striking  and  expensive 
pieces  of  outlining  was  that  of  the  Plaza 
Hotel  at  Fifty-ninth  street  and  Fifth 
avenue,  having  therefor  two  sides  on  the 
line  of  march  of  the  land  parades.  This 
is  shown  in  Figure  7. 

There  was  one  building  which  made  no 
use  of  any  extra  outside  lights,  except  a 
single  one  at  the  top,  and  yet  presented  one 
of  the  finest  spectacles  in  the  whole  city. 
This  was  the  Metropolitan  Building, 
whose  stately  and  exquisitely  proportioned 
tower  is  one  of  the  few  beautiful  pieces  of 
architecture  in  the  city.  The  photograph 
in  this  case  is  disappointing,  and  does  not 


by  any  means  bring  out  the  fine  effect 
which  was  produced  by  the  innumerable 
brilliantly  lighted  windows.  It  was  really 
one  of  the  prettiest  sights  in  the  city. 
The  photographer  in  this  case  gave  just 
twenty  minutes'  exposure.  We  state  this 
positively  without  having  had  the  slight- 
est intimation  from  the  photographer  in 
regard  to  the  matter.  It  is  only  a  bit  of 
Sherlock  Holmes  work  on  our  part,  and 
at  least  as  good  as  considerable  that  that 
renowned  gentleman  has  done.  Further- 
more, the  photograph  was  taken  between 
the  hours  of  six  and  10  P.  M.,  and  the  ex- 
posure began  at  the  half  hour,  probably 
at  half  past  eight.  If  you  have  not  al- 
ready seen  for  yourself  you  may  now  note 


Photo  by  Brown  Bros.,  N.Y. 
FIG.     9. — TIMES     BUILDING,     SHOWING 
ASTOR   IN  BACKGROUND. 
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Plioto  by  Brown  Bros.,  N.  Y. 
FIG.    10. — TIMES   BUILDING,    SHOWING   HOTEL   KNICKERBOCKER  AND   GREAT    WHITE    WAY    IN 

BACKGROUND. 


that  the  clock  face  on  the  tower  shows  a 
white  segment  extending  from  six  to 
ten.  This  clock  face,  by-the-way,  is  the 
largest  ever  put  up  in  this  country,  being 
thirty  feet  in  diameter.  The  figures 
showing  the  hours  are  outlined  with 
lamps,  and  the  hands  of  the  clock  are  il- 
luminated in  a  similar  manner.  As  the 
minute  hand  swung  around  it  left  a  light 
space  behind  it  in  the  photograph.  The 
extent  of  the  light  space  therefore  marks 
the  length  of  the  exposure  (Fig.  8). 

For  once  the  ."  Great  White  Way  "  was 
only  a  side  show.  It  was  not  in  the  line 
of  march  of  any  of  the  parades,  and  there- 
fore had  only  its  own  attractions  to  offer 


as  an  inducement  to  the  sightseer.  But 
who  would  see  New  York  without  visiting 
the  "  Great  White  Way "  ?  The  most 
brilliant  and  spectacular  part  of  the 
thoroughfare  now  is  the  upper  end  about 
Times  .Square.  Figure  9  is  a  view  look- 
ing upward  showing  the  Times  Building 
in  the  foreground  and  the  Hotel  Astor  just 
in  the  rear.  The  decoration  of  the  latter 
building  was  exceptionally  fine. 

Figure  10  is  a  view  looking  down  Broad- 
way from  Long  Acre  Square,  with  the 
Hotel  Astor  in  the  foreground  at  the 
right,  and  the  Knickerbocker  Hotel  show- 
inof  at  the  left. 
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The  Electric  Lighting  of  Automobiles 


By  Roscoe  Scott. 


The  following  pages  form  a  general  out- 
line of  present  American  practice  in  the 
electric  lighting  of  motor  vehicles. 

In  dealing  with  the  subject,  the  various 
types  of  electric  lamps  and  equipment  for 
automobile  work  will  be  taken  up  and 
their  relative  efficiencies  and  merits  con- 
sidered. Recent  photometric  tests  of  in- 
terest from  an  illuminating  engineering 
standpoint  will  be  presented. 

It  is  somewhat  remarkable  that  the 
problems  of  automobile  electric  lighting, 
which  are  fundamentally  engineering 
problems,  have  not  been  more  thoroughly 
investigated  and  attacked  with  the  aim 
of  securing  the  best  results  in  efficiency 
and  lighting  effect.  Indeed,  a  tendency 
to  dodge  these  problems  entirely  and  to 
fall  into  ruts  in  the  matter  of  equipment 
exists  in  some  cases,  even  among  manu- 
facturers who  enjoy  a  high  reputation  for 
the  mechanical  performance  of  their  cars. 
Other  manufacturers,  realizing  that  auto- 


mobile owners  are  usually  fastidious  in 
their  desire  that  all  appurtenances  of  their 
machines  shall  be  of  the  most  approved 
type,  are  trying  to  select  each  lamp,  re- 
flector and  fixture  with  special  reference 
to  the  purposes  which  it  is  to  fulfill.  The 
ultra-conservatives  are  found  to  follow 
sooner  or  later  in  the  lead  of  the  progres- 
sives. 

The  apparatus  which  we  have  to  con- 
sider will  be  taken  up  in  the  following 
sequence:  (a)  electric  lamps;  (b)  re- 
flectors and  fixtures  for  interior  lighting; 
(c)  reflectors  and  fixtures  for  exterior 
lighting;    (d)   electrical  equipment. 

(a)  Electric  Lamps.  As  in  other  classes 
of  incandescent  lighting  work  the  carbon 
filament  has  until  recently  been  "  cock  of 
the  walk,"  but  is  now  excelled  by  the 
tungsten  filament  with  its  greater  efficien- 
cy and  brilliancy.  Tungsten  automobile 
lamps,  on  account  of  the  low  voltage  (six 
volts  usually)   at  which  they  operate  and 


TABLE     1. CAKEON    LAMPS     USED    TOR    AUTOMOBILE     WORK. 


a-"  Amperes  at      Dimensions        g       fa      Sojr-  ^'So 

If  H     1         'i^        ^^    t;|     I     .^-     1   If  l|-i=l 

raS  ii  -"5  S.  >c  s==^         Tr?  5  ci  ~        '^a      'j^^  <a  ^   a  v^  o  tn         S 

%'•'       >  ^H  ^  ^         -  a       ^         '-.     P.      •^       <  K 

1.  2.  .3.  4.                  5.                  6.  7.  8.           9.  10.  11.  12.         l.S.  14. 

4  20  to    SO  3.8  15.2  Single  loop.          .76  .17  1%  2^4  1.6  3.3        Cand. 

6  20  to    00  3.8  22.8  Single  loop.  1.14  .25  IVs  2^4  2.3  4.9        Cand. 

2  90  to  130  6.5  13.0  Double  coil.          .14  .10  1%  214  0.8  1.6  6.1     3.000  Cand. 

4  90  to  130  4.0  16.0  Double  coil.          .18  .12  1%  2%  1.6  3.3        Cand. 

4  20  to    70  3.8  15.2  Single  loop.          .76  .22  1%  2iVi8  1--1  3.3  5.5     1,600  Cand. 

6  20  to    70  3.6  2T.6  Single  loop.  1.08  .31  1%  S^Vie  2.2  4.9  6.0        500  Cand. 

4  70  to  130  3.8  15.2  Single  coil            .22  .12  1%  ^iVie  1.7  3.3      6.0       Cand. 

5  70  to  130  3.8  19.0  Single  coil.           .27  .15  1%  2iVi6  2.4  4.5      6.5       Cand. 

6  70  to  130  3.8  22.8  Single  coil.           .33  .18  1%  S^Vw  2.9  5.0      8.0       Cand. 

TABLE    2. TUNGSTEN     LAMPS     USED    FOR    AUTOMOBILE     WORK. 

Dimensions 

Mean  (inches).     Esti- 

horizontal  L'gth  mated 
candle-                      Total        Amperes  at        Diam-  over  life  in 

Designation.               power.      Volts,     watts,     rated  voltages.  eter.  all.  hours.       Base. 

1.                               2.              3.            4.                       5.  6.          7.        8.              9. 

f   2               4            2.5                  0.62  %     2Vi«    200           Cap. 

%-in.   tubular  special  cap  base  J    4      4.  6  and  8     5        1.25.  0.83  and  0.62  %     2Vi6    200          Cap. 

on  each  end 1    6        6  and  8       7.5           1.25  and  0.93  %     2Vi8    250          Cap. 

i    8        6  and  8     10              1.67  and  1.25  %     2Vi8    300          Cap. 

%-in.    round    (automobile    tail-  |    1               4            1.25                0.31  %     1%       200  Min.  or  Cand. 

light)           \    2        4  and  6       2.5           0.62  and  0.41  %     I14       200  Min.  or  Cand. 

I    4        4  and  6       5              1.25  and  0.83  %     1%       200  Min.  or  Cand. 

1-in.    round    (automobile    side-  [4      4,  6  and  8     5         1.25.  0.83  and  0.62  1      1%       200  Min.  or  Cand. 

light)                          -^    G      4. 6  and  8     7.5     1.87.  1.25  and  0.93  1       1%       250  Min.  or  Cand. 

Is      4.  6  and  8  10        2.5.    1.66  and  1.25  1      1%       300  Min.  or  Cand. 

lV>-in.  round  (automobile  head- (    8        6  and  8     10              1.66  and  1.25  IV2  2%       300         Cand. 

light) \l2        6  and  8     15              2.5    and  1.62  IVo  2%       300          Cand. 

1  16        6  and  8     20              3.3    and  2.5  IVs  2%       300          Cand. 
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the  smaller  number  of  cells  in  series 
thereby  made  necessary,  and  also  because 
of  their  greater  brilliancy,  have  extended 
the  field  of  automobile  electric  lighting  so 
that  it  is  now  on  a  practical  basis  not  only 
for  electric  carriages,  but  for  vehicles  of 
all  kinds,  regardless  of  the  method  of 
propulsion. 

The  lamps  used,  being  of  the  miniature 
style,  are  practically  always  furnished  with 
the  American  Edison  candelabra  base  (5/^ 
in.  long  by  7-16  in.  diameter)  or  the  Amer- 
ican miniature  base  (7-16  in.  long  by 
yi  in.  diameter).  The  candelabra' base  is 
by  far  the  more  commonly  used  since  it 
is  larger  and  stronger,  and  is  to  be  pre- 
ferred in  all  cases  to  the  miniature  base. 
The  Standard  Edison  base  (i  in.  diame- 
ter) is  occasionally  used  for  headlights. 

I  have  tabulated  (see  Tables  i  and  2) 
certain  types  of  carbon  and  tungsten  lamps 
which  are  among  those  most  extensively 
used  in  automobile  work. 

Carbon  automobile  lamps  are  used  for 
electric  vehicles  mainly,  and  are  seldom 
required  for  voltages  lower  than  28  or 
higher  than  85,  as  the  storage  batteries  in 
common  use  consist  of  14,  24,  28,  30,  40 
or  42  cells.  Frequently  the  lamps  are  ar- 
ranged to  operate  on  one-half  the  total 
voltage  of  the  battery. 

The  method  of  supporting  the  tungsten 


filament  shown  in  Fig.  3  is  known  as 
"  anchoring  back."  It  is  used  for  all 
tungsten  round  bulb  automobile  lamps, 
and  is  the  strongest  commercial  method  of 
mounting,  as  regards  the  ability  to  resist 
breakage  due  to  jarring  of  the  lamp.  The 
anchored-back  mount,  in  conjunction  with 
the  naturally  thick  low  voltage  filament, 
has  proved  its  ability  to  counteract,  in  act- 
ual service,  the  brittleness  of  tungsten 
wire  as  hitherto  developed. 

The  anchored-back  mount  has  the  ad- 
ditional advantage  for  headlights  having 
parabolic  reflectors,  that  it  confines  the 
filament  in  a  comparatively  small  space, 
the  center  of  which  may  be  made  to  coin- 
cide with  the  focus  of  the  parabolic  sur- 
face of  revolution. 

(b)  Reflectors  and  Fixtures  for  Interior 
Lighting. — Interior  lighting,  including 
limousine  lighting,  while  omitted  entirely 
on  many  machines,  may  be  considered  one 
of  the  requisites  of  large  luxurious  cars. 
It  is  also  generally  found  in  electric 
coupes. 

The  equipment  used  for  interior  light- 
ing varies  a  great  deal  with  the  difl^erent 
makes.  Many  electric  vehicles  employ 
clear  carbon  lamps  with  no  reflectors, 
while  certain  engine-driven  cars  are 
equipped  with  reflectorless  frosted  bulb 
tungsten  lamps. 


B 


FIG.  I. — BASES. — A. — AMERI- 
CAN EDISON  CANDELABRA, 
7-16  X  5^  IN.,  10  THREADS 
TO  THE  INCH.  B. AMERI- 
CAN EDISON  MINIATURE, 
5^  X  7-16  IN.,  14  THREADS 
TO  THE  INCH. 


FIG.   2. — 6   C.   P.   CARBON,   20 
TO   70   VOLTS. 


FIG.    3. — 16   C.    P.    TUNGSTEN, 
6  VOLTS. 
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FIG.  4. — DOME  LIGHT  USING  TUNGSTEN  I^-IN. 
ROUND  LAMP  WITH  HOLOPHANE  REFLECTOR. 
HALF   SIZE. 

The  lamp  designated  in  Table  2  as 
"  ^-in.  tabular "  is  used  in  the  lighting 
of  limousine  bodies,  being  connected  to  a 
special  holder,  which  is  located  in  the  ceil- 
ing of  the  limousine  and  provides  a  con- 
tact at  each  end  of  the  lamp. 

Another  excellent  method  of  lighting 
limousines  consists  in  the  use  of  clear 
tungsten  automobile  lamps  (like  those  list- 
ed in  Table  2),  equipped  with  bowl- 
shaped  prismatic  glass  reflectors,  the  com- 
plete unit  being  known  as  a  dome  light. 
Dome  lights  are  attached  to  the  false  ceil- 
ing of  the  car  and  should  always  contain 


a  polished  metallic  surface  above  the  lamp 
for  throwing  light,  which  would  otherwise 
be  lost,  down  through  the  reflector.  One 
arrangement  which  has  been  used  for 
such  a  fixture  is  shown  in  Fig.  4.  It  will 
be  noted  that  a  special  arrangement  for 
holding  the  lamp  is  used,  which  make  it 
unnecessary  for  a  lamp  socket  or  recepta- 
cle to  be  screwed  to  the  ceiling,  as  the 
holding  device  is  attached  directly  to  the 
back  part  of  the  reflector. 

The  only  objection  to  the  use  of  dome 
lights  has  been  the  necessity  of  cutting 
holes  in  the  false  ceiling  of  the  limousine. 
On  this  account  the  larger  types  of  bowl 
reflector  are  not  as  popular  as  the  smaller 
types.  A  complete  table  of  commercially 
available  sizes  is  given  below : 

TABLE      3. HOLOPHANE      BOWL      REFLECTORS      FOB 

DOME    LIGHTS. 

Candlepower  Depth  of 

Tungsten  lamp     Outside  glass 

for  wliich     diameter  of  bowl 

reflector  is     glass  bowl,  over  all. 

Designation,     designated.       Inches.  Inchea. 

"No.  .'!01  " 6                   .31.4  is/a 

"No.  401" 8                   41/2  ly^ 

"No.  411  " 8                   4  1% 

"No.  511" 12                   31^  15^ 

"No.  611" 16                  .^7/g  2% 

Fig.  5  shows  *the  polar  distribution  of 

*  Fig.  5  is  based  on  recent  tests  by  the  Engi- 
neering Department  of  the  National  Electric 
Lamp  Association. 
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FIG.   6. 

candle-power  around  a  dome  light  con- 
sisting of  a  6  c.  p.  tungsten  lamp  in  a 
I -in.  round  bulb,  equipped  with  the  bowl 
reflector  designated  in  Table  3,  as  No. 
301.  A  polished  metal  reflector  was  used 
above  the  bowl.  The  complete  unit  is 
shown  in  Fig.  6.  A  dome  light  of  this 
kind  furnishes  sufficient  light  for  reading 
purposes. 

The  salient  features  of  dome  lighting 
for  limousines  are  the  following: 

(1)  A  good  diffusion  of  the  light  from  the 
tungsten  lamp,  which  would  otherwise  be  tiring 
to  the  eyes  on  account  of  its  extreme  brilliancy. 

(2)  A  fairly  even  distril)ution  of  the  light 
over  the  plane  to  be  illuminated. 

(3)  Excellent  color  quality  of  the  light. 

The  superiority  of  electric  lighting  for 
the  interior  of  vehicles  seems  to  be  un- 
questionable, since  in  this  service  one  can- 
not put  up  with  any  apparatus  that  is 
likely  to  smoke  or  smell. 

While  not  strictly  a  lamp  for  interior 
lighting,  the  meter  or  speedometer  light 
may  be  here  mentioned.  Fig.  7  illustrates 
one  type  of  meter  lamp,  with  its  reflector, 
and  shows  how  the  direction  of  the  light 
may  be  adjusted.  A  4  c.  p.  lamp  gives  an 
abundance  of  light  for  this  purpose. 
Tungsten  automobile  lamps  are  adapted 
for  use  in  the  meter  light  as  well  as  in 
the  other  lights. 

(c)  Reflectors  and  Fixtures  for  Ex- 
terior Lighting. — We  now  come  to  the 
consideration  of  exterior  lighting  for  au- 
tomobiles. Fig.  8  (a  diagram)  shows  the 
general  lay-out  of  a  car,  with  its  outside 
lamps.  We  shall  start  at  the  front  of  the 
car  and  consider  the  headlights  first. 

Some  owners  of  large  cars  at  the  pres- 
ent time  are  using  electric  lighting  for 
headlights   only,   using  oil   for   sidelights. 


FIG.    7. 

It  is  well  known  that  the  use  of  the  acety- 
lene headlight  in  certain  congested  cities 
has  been  prohibited  by  ordinances,  and 
that  similar  action  is  contemplated  in 
other  cities  which  have  not  as  yet  taken 
this  step.  While  a  powerful  tungsten 
headlight  is  perhaps  quite  as  dazzling  as 
an  acetylene  light,  it  nevertheless  can 
easily  be  cut  down  in  brilliancy  by  the  use 
of  electric  dimming  devices,  and  can,  of 
course,  be  turned  on  or  off  without  a 
moment's  waste  of  time. 

Fig.  9  shows  an  electric  headlight  fix- 
ture with  plug  for  attachment  to  the  bat- 
tery lines.  This  fixture  is  an  improved 
type,  the  following  details  of  its  construc- 
tion being  worthy  of  mention : 

The  silvered  glass  parabolic  reflector  is 
separated  from  the  front  glass  by  a  dust 
tight    felt    washer,    against    which    It    is 
tightly  pressed  by  a  steel  clamp. 

The  electric  lamp  is  mounted  in  a  hori- 
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FIG.  9. 

zontal  socket,  held  in  a  "  sliding  focus." 
(See  Fig.  10.)  This  gives  the  socket  a 
movement  of  )4  in.  in  and  out,  which  is 
all  that  is  required  in  order  to  adjust  the 
focus  properly.  When  the  socket  has  been 
placed  in  the  desired  position,  it  is  there 
retained  by  means  of  a  thumb  screw, 
which  keeps  it  from  slipping  along  in  the 
slot. 

It  is  not  desirable,  even  if  it  were 
practical,  that  all  the  light  from  a  head- 
light should  be  reflected  in  parallel  rays, 
as  this  would  result  in  too  small  an  area 
of  highway  being  illuminated.  The  point 
may  perhaps  be  brought  out  best  by  an 
example.     In  Fig.  11 


a  is  the  angle  of  tip  of  the 
■  headlight ; 

H  is  the  height  of  the  head- 
light  above   the   street ; 

D  is  the  diameter  of  the 
bundle  of  rays  assumed 
perfectly  parallel  (all  oth- 
ei'  rays  neglected  for  pur- 
poses of  discussion)  ; 

P  is  the  length  of  highway  il- 
luminated ; 

L  is  the  extreme  distance  of 
the  lighted  area  from  the 
light  source. 

By  geometry : 

P  =  D/sin  a.  and  L  rz  H/tan  a  ^  P/2. 

Assuming  the  following  values: 

H  —  3  feet  Can  average  value)  ; 

D  =  (3  inches  ; 

We  obtain : 

P  =  2',  87  onlv. 
L  -.  IS',  43. 

In  actual  practice,  the  light  is  always 
played  out  to  a  considerable  extent,  owing 
mainly  to  the  unreflected  rays.  These  in- 
crease the  lighted  area  and  invalidate  the 
above  formulae. 

Photometric  tests  have  recently  been 
conducted  by  the  engineering  department 
of  the  National  Electric  Lamp  Association 
on  the  headlight  shown  in  Fig.  9,  using 
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carbon    and    tungsten    lamps.      The    tests 
(see  Figs.  12  and  13)  were  made  on: 

(1)  A  6  cp.  carbon  autoraobiie  lamp  in  a  pear- 
shaped  bulb,  1%  in.  in  diameter.  This  lamp  con- 
sumed 21.6  watts  at  an  emciency  or  3.6  vr.p.c. 

(2)  A  16  cp.   Tungsten   automobile   lamo   in   a 


IV2    in.    round    bulb.      This    lamp    consumed    20 
K-atts  at  an  emciency  of  Wx  w.p.c. 

The  iamps  were  tested  at  both  extremes 
and  also  at  the  middle  of  the  sliding 
focus ;  the  innermost  position  of  the  lamps, 
being  closest   to   the   focus,   gave  by  far 
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the  highest  values  of  end-on  apparent 
candle  power  in  every  case.  The  very 
much  greater  intensity  of  the  tungsten 
headlight,  which  reaches  a  tip  value  of 
1 170  apparent  candle  power,  shows  up 
plainly  in  the  candle  power  curves.  Com- 
parative   figures   of   both   mean    spherical 


and  mean  hemispherical  apparent  candle 
power  are  given  for  both  the  carbon  and 
tungsten  lamp  equipments.  The  distance 
from  the  lamp  to  the  photometer  screen, 
measured  along  the  path  of  the  ray  of 
light,  was  16  ft.  for  the  reading  just  men- 
tioned, as  noted  on  the  plate. 


(To  be  continued.) 


The  Ryan  Electric  Color  Scintillator 


The  crowning  piece  of  all  the  spectacu- 
lar lighting  features  of  the  Hudson-Ful- 
ton celebration  was  the  enormous  bat- 
tery of  searchlights  located  on  the  river 
front  at  155th  street.  The  Riverside  Drive 
here  bows  out  almost  to  the  water's  edge, 
thus  affording  a  sort  of  promontory  from 
which  the  light  could  be  directed  against 
the  entire  line  of  warships  and  river  craft, 
as  well  as  over  a  large  area  of  the  New 
York  shore.  This  was  undoubtedly  the 
most  powerful  aggregation  of  light  pro- 
ducing apparatus  ever  assembled,,  consist- 
mg  of  twenty  of  the  most  powerful  type 
of     modern     search-lights.      These     were 


t:r ranged  in  an  approximate  semi-circle, 
as  near  together  as  manipulation  would 
l^ermit,  on  a  platform  raised  about  fifteen 
feet  above  the  roadway.  Fig.  i.  In  order 
to  realize  the  full  possibilities  of  the  in- 
numerable combinations  made  possible  by 
this  battery,  it  was  necessary  that  con- 
certed action  on  the  part  of  each  operator 
be  provided  for.  This  was  accomplished 
by  a  system  of  military  tactics.  A  com- 
mand was  given  to  the  director  who  was 
stationed  midway  in  the  circle  of  lamps. 
From  this- director  it  was  passed  to  suc- 
cessive operators  until  all  had  it. 


Copyrighted  by  The  New  York  Edison  Co, 

FIG.    I. — ARRANGEMENT   OF  THE   BATTERY    OF   SEARCHLIGHTS. 
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Copyrighted  by  The  New  York  Edison  Co. 

FIG.  2. — VIEW   OF   SCINTILLATOR   AT    ONE    HUNDRED   AND   THIRTY-FIFTH    STREET. 


The  general  orders  were  given  by  tele- 
phone from  a  station  twenty  blocks  below. 

The  battery  was  divided  into  two  sec- 
tions, thus  facilitating  the  manipulation. 
Consider  that  each  individual  search-light 
could  produce  white,  blue,  green,  yellow 
and  red  light,  and  be  turned  independently 
so  as  to  throw  its  beam  in  any  direction ; 
and  consider  the  combinations  that  could 
be  made  by  crossing  and  interweaving 
twenty  of  these  beams,  and  you  may  get 
some  conception  of  what  could  be  accom- 
plished in  the  way  of  color  illumination 
by  this  battery.  It  is  absolutely  impossible 
to  indicate  it  in  a  description  or  a  picture. 

The  finest  effect  was  that  seen  from  a 
considerable  distance  in  front  of  the  bat- 
tery. Figure  2  is  a  view  taken  at  135th 
street.  While  this  gives  some  idea  of  the 
magnificence  of  the  effect,  it  of  course 
lacks  the  wonderful  fascination  which 
color  and  movement  give  to  light. 

In  addition  to  the  use  of  the  sky  and 
surrounding  objects  to  bring  out  the  effect 
of   illumination,   a  powerful  steam   boiler 


was  erected  a  few  hundred  feet  from  the 
battery,  and  above  this  there  was  an 
elaborate  system  of  steam  pipes,  so  that 
various  emblems  could  be  outlined  in 
steam  jets,  and  the  same  intensely  il- 
luminated from  the  light  from  the  battery. 
The  most  striking  of  these  emblems  was 
that  of  a  sailing  vessel  with  masts,  spars 
and  hull  showing  clearly  in  dazzling  white 
or  exquisitely  colored  light.  Other  ef- 
fects simulated  enormous  pyrotechnic 
devices,  while  still  others  were  entirely 
original  and  unique.  Altogether  it  was 
unquestionably  the  most  gorgeous  display 
of  spectacular  lighting  ever  produced 
from  a  single  installation.  The  original 
idea  and  entire  system  was  due  to  Mr. 
W.  D'A.  Ryan,  who  has  been  studying 
and  developing  the  method  for  a  number 
of  years.  Mr,  Ryan  included  the  whole 
device  under  the  name  "  scintillator " — 
not  an  especially  happy  designation  for  so 
impressive  an  effect. 

Lastly,    a    most   unusual    and   beautiful 
effect  was  produced  by  sending  up  a  bomb    r 
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which  exploded  when  several  hundred 
feet  in  the  air  with  a  loud  detonation,  and 
a  puff  of  white  smoke,  at  the  same  time 
liberating  a  large  number  of  sheets  of 
paper  having  one  side  glossy  white,  and 
the  other  side  dull.  The  concentrating 
beam  of  the  battery  picked  up  the  smoke, 
showing  it  as  a  glistening  white  patch  of 
cloud   from   which   could  be   seen   falling 


Man^vs.  Gas  in  the  Vitiation  of  Air 

Does  the  breathing  of  a  man  vitiate  the 
atmosphere  as  much  as  the  burning  of  a 
gas  jet?  Much  light  is  thrown  upon  this 
subject  by  instructive  tests  recently  made 
by  the  Arthur  D.  Little,  Inc.,  Laboratory 
of  Engineering  Chemistry,  Boston,  Mass., 
in  a  study  of  this  complex  problem  of  hu- 
man life. 

•  The  test  room  was  suitably  arranged 
for  air-tightness  and  a  fan  system  main- 
tained the  desired  degree  of  ventilation  by 
exhausting  the  vitiated  air  at  a  rate  to 
keep  the  carbon  dioxide  down  to  7  parts  in 
10,000  while  a  man  occupied  the  room. 
Samples  of  the  air  were  taken  from  the 
room  at  intervals  and  analyzed  with  the 
following  average  results : 

Carbon  dioxide  (parts  per  10,000) 
before    lighting    gas,    with    one 

man  in  the  room 7.00 

Carbon  dioxide  after  lighting  gas, 

at  end  of  one  hour 11.00 

At  the  end  of  two  hours 11.00 

Carbon  dioxide  in  outside  air 4.50 

Temperature  before  lighting  gas..   55.4  F 
Temperature    after    lighting    gas, 
average    65.3  F 

A  second  test  was  conducted  under  the 
same  conditions,  except  that  oxide  gas  was 
used  instead  of  street  gas ;  the  term  "  ox- 


what  looked  like  flakes  of  sparkling  silver 
confetti.  These  were  in  reality  the  sheets 
(jf  paper,  which,  turning  and  fluttering  in 
iheir  descent,  showed  first  the  glittering 
Vv'hite  surface  to  the  rays,  and  then  their 
non-reflecting  surface,  thus  producing  the 
effect  of  scintillation, — the  only  effect, 
by  the  way,  of  the  entire  spectacle  to 
which  this  word  can  properly  apply. 


ide '"'    being    applied    to    commercial    gas 
without  lime  purification. 

The  results  of  the  second  test  were  as 
follows : 

Carbon  dioxide  (parts  per  10,000) 
before  lighting  gas,  one  man  in 

the  room 6.5 

Carbon  dioxide  after  lighting  gas, 

at  end  of  one  hour 9.5 

At  end  of  two  hours 10.5 

At  end  of  three  hours ii.o 

Temperature  before  lighting  gas..   50.0  F 
Temperature     after     lighting    gas, 

average  50.0  F 

From  these  tests  it  will  be  seen  that  in 
a  fairly  well  ventilated  room  the  presence 
of  a  man  caused  an  increase  in  the  carbon 
dioxide  content  of  2  to  2^  parts,  while 
the  combustion  of  gas  in  addition  raised 
the  amount  of  carbon  dioxide  3^  or  4 
parts.  During  these  tests  the  man  re- 
mained comparatively  quiet,  but  had  he 
moved  about  actively  the  amount  of  car- 
bon dioxide  given  off  by  his  respiration 
would  have  been  much  greater,  probably 
as  much  as  4  cubic  feet  per  hour,  while  a 
man  expires  only  one-half  cubic  foot  when 
asleep. 

The  accompanying  curve  shows  the  ef- 
fect of  respiration  and  the  combustion  of 
gas  on  the  carbon  dioxide  content.  The 
data  for  this  curve  were  obtained  from 
the  second  test,  the  time  of  beginning  be- 
ing coincident  with  the  lighting  of  the  gas. 
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Racftical  fixibleins  in 
1 1  IDxiintnaLtiiig  Engineering 


The  Lighting  of  a  Tailor 
Shop 


I  I  i  I  I  I  I  1  rrp 
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Many  of  the  points  were  well  taken  in 
the  two  answers  to  the  question  "  What 
Would  You  Do  ?  "  asked  in  your  August 
number  and  answered  for  Nernst  in  Sep- 
tember and  Tungsten  in  October.  How- 
ever, as  this  room  was  properly  piped  for 
gas,  there  would  seem  to  be  no  good  rea- 
son why  gas  should  not  be  used,  especially 
as  all  the  specifications  and  good  points  in 
the  preceding  answers  can  be  met  with  a 
moderate    gas    equipment    in    addition    to 


By  Norman  Macbeth. 

advantages  exclusively  in  favor  of  gas. 
"  The  room  .  .  .  receives  its  day- 
light entirely  from  two  large  windows  in 
the  front."  The  Nernst  switch  control, 
therefore,  requires  the  use  of  two  lamps 
in  the  center  row,  one  of  which  is  within 
fifteen  feet  of  these  windows;  should  it  be 
desired  to  have  one  lamp  burning  in  the 
rear  of  this  room  during  the  daylight 
hours,  or  if  the  other  circuit  is  used,  then 
the  two  lamps  suspended  over  the  clothes 


FIG.   I. — THE  TAILOR  SHOP. 
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FIG.   2. — PLAN  FOR  OUTLETS. 


racks  would  be  on  when  the  two  lamps 
over  the  cutting  table  only  were  required. 

Neither  the  Nernst  nor  tungsten  answer 
provided  for  the  illumination  most  neces- 
sary at  the  mirrors.  The  adoption  of 
either  plan  would  result  in  the  direction  of 
light  upon  a  form  being  all  from  the  rear. 
This  particular  part  of  the  lighting  is  un- 
questionably of  the  utmost  importance. 
Many  coats  have  been  thrown  back  on  a 
tailor's  hands  for  alteration  because  of  a 
small  wrinkle  or  pucker  (not  otherwise 
particularly  serious),  which  under  day- 
light would  not  be  noticed,  but  when 
viewed  under  artificial  light  of  moderate 
intensity  and  single  direction  were  con- 
siderably exaggerated. 

A  highly  diffused  light  properly  direct- 
ed from  both  front  and  rear  will  cause  a 
wrinkle  on  the  shoulder  or  about  the  col- 
lar, two  very  important  points,  to  either 
be  not  observable  or  so  softened  as  to  be 
readily  overlooked.  On  a  recent  installa- 
tion where  this  question  was  most  forci- 
bly brought  up  the  tailor  emphasized  this 
point,  stating  that  he  wished  to  be  the 
judge  as  to  whether  a  wrinkle  was  seri- 
ous or  not,  and  that  he  had  been  subject- 
ed to  considerable  expense  and  delay  in 
deliveries  through  the  failure  of  lighting 
contractors  to  appreciate  its  importance 
and  suitably  provide  for  same. 

Outlets  Nos.  5  and  6   (Fig.  2)   should, 


therefore,  be  equipped  with  inverted  lamps, 
with  enclosing  globes  of  sufficient  density 
to  ensure  low  intrinsic  brilliancy.  These 
lamps  should  be  placed  over  the  two  cor- 
ners of  the  rear  section  of  the  mirrors 
and  forward  about  6  in.  They  would 
thus  be  out  of  the  line  of  vision  of  a  cus- 
tomer and  out  of  the  line  of  direct  reflec- 
tion from  the  mirrors  to  his  eye,  while  ef- 
fective on  that  portion  of  the  form  toward 
the  mirrors.  Globes  of  the  density  neces- 
sary to  soften  this  light  down  to  the  same 
effective  intensity  as  that  received  from 
outlets  Nos.  7  and  8  would  not  be  difficult 
to   secure. 

Assuming  the  average  intensity  used  in 
the  previous  solutions,  viz.,  6  foot-candles, 
with  artificial  gas  as  supplied  in  New  York 
City  at  80  cents  per  1000  cu.  ft.,  and  a 
duty  from  reflex  lamps  with  opal  or  pris- 
matic reflectors,  light  ceiling  and  dark 
walls,  of  100  lumens  per  cubic  foot  per 
hour.  The  area,  20  ft.  by  40  ft.,  of  Soo 
sq.  ft.,  would,  therefore,  require  800  times 
6,  divided  by  100,  equals  48  cu.  ft.  of  gas 
per  hour,  and  with  a  nominal  consumption 
of  35^  cu.  ft.  per  lamp,  14.4  lamps. 

Referring  to  the  plan  Fig.  2,  outlets  i 
to  6  should  be  single  lamps  and  7  to  9 
three  lamps  per  outlet,  or  15  lamps  in  all. 
Lamps  Nos.  3  and  4  should  be  at  a  height 
of  approximately  5  ft.  6  in.  above  the  cut- 
ting table,  and  placed  as  shown  by  plan 
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Fig.  2;  otherwise,  very  objectionable 
shadows  will  result  on  the  cutting  table. 
Nos.  I  and  2  may  be  placed  central  in  the 
window,  their  apparent  purpose,  in  addi- 
tion to  their  contribution  to  the  illumina- 
tion inside,  being  to  show  from  the  street 
that  the  store  is  open  for  business.  The 
lamps  on  outlets  Nos.  7,  8  and  9  should 
be  suspended  10  to  12  ft.  above  the  floor, 
which,  with  the  distance  between  outlets 
of  12  ft.,  will  ensure  a  high  degree  of  dif- 
fusion. 

The  appropriation  for  fixtures  with  this 
equipment  could  readily  be  quite,  hand- 
some and  still  considerably  underbid  the 
electric  propositions,  where  the  expense 
for  wiring  must  be  considered.  The 
lamps,  at  the  outside  $2.50  each,  would 
not  exceed  $37.50,  and  the  summary,  as- 
suming the  average  use  of  100  hours  per 
month,  would,  therefore,  be  as  follows : 

Consumption  cubic  feet  on  15  lamps, 

at  3.3  cu.  ft 50 

Total  consumption  per  month 5000 

Cost  of  gas  per  month,   at  80  cents 
per  thousand $4.00 


*Cost  of  maintenance  per  month,  at 

20  cents  per  rnantle $3-00 

Total  operating  cost  per  month $7-5o 

As  it  was  not  stated  that  this  store  was 
located  in  New  York  City,  it  may  be  as- 
sumed that  natural  gas  is  available,  and  at 
the  average  cost  of  30  cents  per  1000 
cu.  ft. 

Owing  to  the  higher  calorific  value  of 
natural  gas,  the  intensities  would  be  20 
per  cent,  higher  than  for  the  artificial,  or 
slightly  over  7  foot-candles  average,  and 
the  consumption  with  reflex  lamps  20  per 
cent,  less  than  with  artificial  gas,  or  2.66 
cu.  ft.  per  hour. 

The  costs  would  then  be : 
Consumption  cubic  feet  on  15  lamps, 

at  2.66  per  lamp 40 

Total  consumption  per  month 4000 

Cost  of  gas  per  month,  at  30  cents 

per  thousand $1.20 

Cost   of   maintenance   per   month,   at 

20  cents  per  mantle $3-00 

Total  operating  cost  per  month $4.20 

*  This  is  a  maximum  figure,  many  maintenance 
companies  charge  as  low  as  10c.  per  mantle  per 
month,  with  weekly  inspections. 


Billiard  Table  Lighting 


The  artificial  lighting  of  a  billiard  table 
is  one  of  those  small  problems  in  il- 
luminating engineering,  the  difficulty  of 
solving  which  seems  out  of  proportion 
to  its  relative  importance.  A  billiard 
table  satisfactorily  lighted  artificially  is 
one  of  the  rarest  occurrences  in  the  whole 
subject  of  lighting.  The  difficulties  of  the 
problem,  or  at  least  the  general  dissatis- 
faction with  results,  is  evidenced  by  the 
endless  number  of  ways  in  which  the 
problem  is  attacked.  There  are  hardly 
two  installations  alike.  Lamps  of  every 
size,  kind,  and  description,  and  in  any 
number  from  i  to  6,  may  be  found  in 
use  in  connection  with  all  sorts  of  globes 
and  reflectors. 

The  conditions  are  exacting.  The  sur- 
face of  the  table  and  the  cushions,  which 
are  of  green  cloth  and  slightly  absorbent 
of  light,  must  show  a  good  degree  of  in- 
tensity, which  must  be  absolutely  uni- 
form.    Beside  this,  the  balls   shovild  cast 


no  distinct  shadow  in  any  direction. 
These  conditions  nuist  be  fulfilled  with 
light-sources  screened  from  direct  vision 
and  out  of  the  reach  of  the  cues  of  the 
players. 

The  illustration  shows  a  solution  of  the 
problem  by  a  well  known  electrical  supply 
house  in  Ohio,  which  has  the  distinction  of 
being  the  first  of  its  kind  to  maintain  an 
illuminating  engineering  department.  If 
the  character  of  its  engineering  staff  may 
be  judged  from  its  solution  of  this 
problem,  it  can  certainly  be  trusted  with 
any  other  problems  that  may  be  brought 
before  it.  The  fixture  uses  40-watt 
tungsten  lamps  with  concentrated  pris- 
matic reflectors.  It  is  hung  at  a  sufficient 
height  to  give  freedom  for  cue  play,  and 
the  bowl-shaped  reflectors  sufficiently  pro- 
tect the  eyes  from  direct  glare.  The 
photograph  is  the  best  evidence  as  to  the 
results.  Note  the  perfect  evenness  of  il- 
lumination (there  is  a  discoloration  on  the 
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FIG.    I. — AN   EXAMPLE   OF   BILLIARD    TABLE   LIGHTING. 


photograph  at  the  right,  which  should  not 
be  taken  into  account)  but  what  is  more 
important,  observe  that  the  ball  stands  out 
perfectly  distinct  without  an  apparent 
shadow  in  any  direction. 

There  may  be  other  good  ways  of  light- 
ing a  billiard  table.  It  is  positive  that  the 
method  here  indicated  is  a  complete  suc- 
cess, and  may  be  adopted  with  perfect  con- 
fidence by  those  having  such  installations 
to  install. 

Here  is  a  suggestion  for  lighting  a  bil- 
liard table  which  has  at  least  the  merit 
of  an  absolute  novelty.  It  may  be  only  a 
wild-eyed  inventor's  dream,  but  some- 
times these  dreams  come  true.  Suppose, 
instead  of  making  the  top  of  the  billiard 


table  of  slate,  according  to  the  general 
practice,  it  were  made  of  plate  glass ;  and 
instead  of  being  covered  with  the  regula- 
tion green  cloth  it  were  covered  with 
white,  the  cushions  being  left  green  as  at 
present.  Then  suppose  electric  lamps  ar- 
ranged underneath  in  such  a  way  as  to 
give  a  perfectly  even  illumination  through 
the  glass  top  of  the  table  and  the  white 
cloth  cover.  We  may  then  assume  that 
the  room  itself  would  have  a  very  mild 
general  illumination,  preferably  with  in- 
direct lighting.  This  would  surely  fur- 
nish an  illumination  that  was  absolutely 
shadowless,  and  without  glare  or  even  the 
visible  presence  of  a  light-source.  Is  the 
scheme  practical?  Some  of  our  billiard 
olaying  friends  can  perhaps  tell  us. 
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The   Assembly  Room  of  the  South  Shore  Country 

Club,  Chicago 


The  South  Shore  Country  Club  is  one 
of  Chicago's  largest  social  institutions, 
having  a  membership  of  some  2000.  Its 
magnificent  building  is  situated  in  a  pri- 
vate park  containing  60  acres,  fronting 
the  lake  at  Seventy-first  street.  Nearly  a 
million  dollars  have  recently  been  spent  in 
improvements,  chief  of  which  is  the  mag- 
nificent new  assembly  room,  which  was 
designed  by  Marshall  &  Fox,  the  archi- 
tects of  the  Maxine  Elliott  Theatre,  New 
York,  the  illumination  of  which  received 
favorable  review  in  a  previous  issue  of 
this  publication.  The  room  occupies  a 
separate  building,  which  is  connected  by 
a  passageway  to  the  main  house.  The 
building  itself  is  86  x  124  ft.  The  main 
ceiling  is  supported  by  30  Ionic  columns, 
and  has  a  promenade  12  ft.  wide  around 
all  four  sides.  The  central  ceiling  is  28 
ft.  high,  while  the  ceiling  of  the  prome- 
nade is  20  ft.  The  ceiling  of  the  prome- 
nade is  divided  into  12-ft.  panels,  of  which 
there  are  28,  while  the  main  ceiling  has  a 
single  panel,  as  shown.  The  finish  is  in  old 
ivory  and  gray,  with  draperies  in  Ameri- 
can beauty  red.  The  building  is  used  for 
balls,  concerts  and  social  gatherings. 

The  problem  of  illuminating  this  ex- 
ceptionally handsome,  classical,  and  rather 
unusual  room  was  recognized  as  a  matter 
of  prime  importance  by  both  the  club  and 
the  architect.  On  the  part  of  the  former 
Mr.  Frederick  Bode,  the  President,  and 
Mr.  B.  F.  Winston,  Chairman  of  the 
Building  and  Grounds  Committee,  who 
were  both  abroad  early  in  the  year,  made 
a    special    point    of    investigating    the    il- 


lumination of  similar  halls  in  the  Eu- 
ropean cities.  They  also  pursued  their  in- 
vestigation in  the  Eastern  cities  of  this 
country. 

The  final  decision  fell  upon  indirect  il- 
lumination as  the  system  most  likely  to 
fulfill  all  the  requirements.  Manifestly 
such  an  installation  required  the  design  of 
special  fixtures,  both  from  the  engineering 
and  artistic  standpoints.  As  the  outlets  had 
been  located  before  the  decision  to  use  in- 
direct illumination  had  been  reached,  it 
was  practically  necessary  to  design  the 
system  to  use  the  outlets  so  provided.  In- 
stead of  three  large  chandeliers  for  direct 
lighting  as  originally  contemplated,  there- 
fore, three  indirect  lighting  fixtures  were 
substituted.  These  consist  of  23  of  the 
most  efficient  form  of  indirect  lighting 
units,  each  using  a  loo-watt  tungsten 
lamp,  all  being  enclosed  in  a  specially 
decorative  hemisphere.  This  hemisphere 
is  of  open  work  design,  and  is  lined  with 
red  silk,  which  shows  its  color  by  light 
reflected  from  the  ceiling,  thus  preventing 
the  total  shadow  which  would  otherwise 
obscure  the  design,  as  well  as  adding  its 
own  beauty.  The  promenade  is  lighted  in 
a  similar  manner  by  fixtures  containing  a 
single  indirect  unit  suspended  from  the 
centre  of  each  panel. 

Is  this  installation  a  success?  Who  are 
most  competent  to  answer  the  question? 

Assuredly  those  for  whose  use  the  il- 
lumination was  especially  provided,  and 
who  have  tested  it  by  the  method  which  is 
undisputed,  at  least,  in  the   case  of  pud- 


FIG.  I. — BALL  ROOM. 


FIG.  2. — FOYER  TO  BALL  ROOM. 
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FIG.     3. PROMENADE. 

dings,  have  a  right  to  be  heard.  The  of- 
ficials of  the  club  without  exception  are 
not  only  satisfied,  but  are  positively  en- 
thusiastic over  the  effect  produced,  assert- 
ing that  it  is  superior  to  any  other  illu- 
mination which  has  come  under  their  ob- 
servation ;  and  members  and  guests,  so  far 
as  known,  are  unanimous  in  their  ap- 
proval. Mr.  Walter  Damrosch,  after  con- 
ducting a  series  of  concerts  here,  expressed 
himself  as  delighted  with  the  illumination, 
and  said  that  half  the  effect  of  many  a  fine 
musical  performance  was  lost  by  the  dis- 
comfort from  glaring,  ill-placed  light- 
sources. 

Illuminating    engineers    will    naturally 
ask  for  facts  and  figures,  so  here  they  are : 

Total  area  of  floor,  square  feet 10.700 

Area  of  main  floor,  square  feet 6,000 

Height  of  main  ceiling,  feet 2S 

Height  of  ceiling  in  promenade,  feet 20 

Distance  from  top  of  reflector  to  ceiling  in 

main  room,  feet 6 

Distance  from  top  of  reflector  to  ceiling  in 

promenade,    inches 30 

Number  of  lamps  used  in  main  room 69 


Number  of  lamps  used  in  promenade 28 

Total    97 

Watts  per  lamp 100 

Total    watts 9,700 

Cost  per  hour   (electricity  at  8c.  per  K.W. 

H.,),    cents 77.6 

Watts  per  square  foot  of  floor  space 0.9 

Intensity  of  illumination   (estimated),  foot 

candles  3 

In  visual  effect  it  is  to  be  noted  that  the 
finest  print  can  be  read  with  ease  at  any 
point  in  the  room,  and  that  the  features 
may  be  recognized  perfectly  from  one  end 
of  the  room  to  the  other. 

It  may  also  be  of  interest  to  state  that 
the  estimated  cQst  of  the  fixture  installa- 
tion for  direct  lighting  was  practically 
twice  the  sum  paid  for  "'the  indirect  in- 
stallation. 

Considering  the  unquestioned  satisfac- 
tory and  efficient  illumination  obtained,  the 
solution  of  a  problem  which  has  hereto- 
fore presented  great  difficulties  is  indi- 
cated. 


FIG.    4. — TYPE    OF    SMALL    UNIT. 
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A  Study  of  Some  Recent  Models  of  Electroliers 


It  is  a  rather  curious  fact  that  the  elec- 
tric Hght,  rightly  claiming  superiority  by 
reason  of  convenience  both  in  installation 
and  use,  has  continued  to  pay  homage  to 
gas  lighting  by  the  undisguised  use  of  gas 
piping  to  support  the  lamps.  Such  a  con- 
dition was,  of  course,  to  be  expected  in 
the  early  stages  of  electric  lighting,  when 
the  simplest  way  to  install  such  lamps  was 
to  attach  them  to  existing  gas  fixtures. 
But  to  the  amateur  of  lighting  fixtures  the 
almost   universal    continuance    of    such    a 


course  seems  unjustified.  In  substantia- 
tion of  this  opinion  we  may  point,  as  we 
have  frequently  done  before,  to  the  pre- 
vailing practice  in  Europe,  which  long  ago 
ceased  its  allegiance  to  this  conventional 
construction. 

It  is  an  undisputed  principle  in  the 
aesthetics  of  applied  art  that  the  general 
structure  of  the  object  must  declare  its 
reason  for  existence ;  there  must  be  no 
trickery  or  unsolvable  puzzle.  An  elec- 
tric lamp,  even  with  a  comparatively  large 


Vi  \ 
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FIG.  3- 

accessory  in  the  way  of  globe  or  reflector, 
is  of  actually  light  weight,  and  there- 
fore does  not  justify  an  unduly  strong 
support.  Furthermore,  it  is  now  so  well 
known  as  to  be  unconsciously  recognized 
that  an  electric  lamp  requires  to  have  its 
communication  with  the  source  of  supply 
by  means  of  two  insulated  wires,  which 
may  be  of  very  small  diameter,  and  can  be 
put  into  an  almost  perfectly  flexible  form 
when  desired. 

Rigidity,  the  necessity  of  the  mechanical 
support  of  a  gas  lamp,  with  the  limita- 
tions which  it  places  upon  artistic  treat- 
ment, is  therefore  entirely  absent  in  the 
case  of  the  electric  light.  It  is  pleasing  to 
note  that  there  is  at  least  a  distinct  ten- 
dency in  this  country  to  utilize  these  ad- 
vantages of  electricity  in  the  construction 
of  fixtures ;  in  other  words,  there  is  a 
growing  tendency  to  get  away  from  the 
old  central  gas  pipe  and  radiating  arm 
structure  which  has  so  long  thrust  its 
monotony  upon  us. 


The  two  methods  of  flexible  support  for 
electric  lamps  are :  Chain,  and  flexible  con- 
duits. Fig.  I  illustrates  a  use  of  the  for- 
mer of  these  and  Fig.  2  of  the  latter.  Both 
are  exceptionally  pleasing  by  reason  of 
their  frankly  discarding  all  superfluous  ad- 
ditions in  the  attempt  to  ornament.  Every- 
thing is  present  which  the  circumstances 
require,  and  each  part  is  in  itself  either 
distinctly  decorative  or  is  mechanically 
sufficient,  the  combination  making  up  a 
very  pleasant  total  result.  But  satisfac- 
tory as  are  these  attempts,  we  venture  the 
asertion  that  there  is  still  something  lack- 
ing. When  an  electric  lamp  is  supported 
by  a  chain  it  must  be  supplied  with  cur- 
rent; therefore,  the  addition  of  flexible 
conduits.  These  are  usually  placed  into  the 
chains  and  made  as  inconspicuous  as  pos- 
sible. Just  here  lies  the  single  objection: 
they  can  never  be  wholly  hidden,  and  if 
they  were,  would  leave  the  lamps  without 
any  apparent  source  of  current.  There 
seems  to  be  little  choice  between  the  two 
horns  of  the  dilemma. 


7 


FIG.   4. 
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FIG.    5. 

In  some  cases  it  might  be  better  to 
frankly  show  the  conduits.  Thus,  in  Fig. 
3  the  conduit  could  be  dropped  in  the  axis 
of  the  electrolier  between  the  chains.  The 
use  of  flexible  cord  in  this  country  has 
been  retarded  by  the  underwriters'  rules. 
The  regular  two-strand  conduit,  over- 
wound and  worked  into  a  single,  smooth, 
semi-rigid  tvibe,  is  almost  as  difficult  to 
handle  satisfactorily  as  a  metal  tube.  We 
have  repeatedly  called  attention  to  the 
graceful  appearance  and  electric  advan- 
tages of  a  flexible  cord  for  such  purposes 
made  up  of  the  two  flexible  conduits  over- 
M'ound  to  perhaps  twice  the  diameter  of 
the  ordinary  flexible  cord,  and  twisted  to- 
gether with  a  flexible  steel  wire,  the  whole 
giving  the  appearance  of  a  rope  or  drapery 
cord.  The  larger  diameter  is  necessary  in 
order  to  take  away  the  flimsy  and  unsub- 
stantial look  of  the  ordinary  cord. 

With  the  commendable  efforts  to  get 
away  from  the  rigid  suport  it  is  likewise 
a  pleasure  to  note  the  efforts,  timid  though 


FIG.  6. 

some  of  them  are,  to  introduce  the  Art 
Nouveau  motifs.  Fig.  3  shows  a  success- 
ful example  of  this  kind.  While  the  essen- 
tial feature  of  this  school  is  simplicity, 
analysis  will  show  that  it  is  not  mechan- 
ical simplicity,  but  artistic  simplicity.  For 
example,  in  the  fixture  shown  the  support- 
ing arms  could  scarcely  be  more  simple, 
and  yet  observe  that  at  every  point  the 
outline  is  of  a  different  curvature,  abso- 
lutely preventing  its  construction  by  the 
mere  bending  of  a  brass  tube.  The  two 
supports  carrying  the  chains  are  of  the 
same  order.  The  layman  should  under- 
stand that  this  fixture,  though  apparently 
simple,  is  several  times  as  expensive  to 
manufacture  as  one  containing  much  al- 
leged ornamentation.  It  is  a  good  piece  of 
art  metal  work,  as  well  as  a  satisfactory 
lighting  fixture;  for  this  combination  the 
layman  should,  and  will  when  he  under- 
stands the  subject,  be  willing  to  pay  a  fair 
price. 

Fig.  4  is  a  rather  remarkable  example 
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of  what  can  be  accomplished  in  decorative 
effect  by  the  use  of  simple  curves.  The 
construction  here  is  entirely  mechanical, 
except  the  light  casting  about  the  tubes  at 
the  bottom.  Harmony  of  all  the  parts, 
however,  is  such  as  to  be  decidedly  pleas- 
ing. This  construction,  being  mechanical, 
is  therefore  less  expensive. 

Fig.  5  is  another  example  to  which  ex- 
actly the  same  remarks  will  apply. 

Fig.  6  is  a  successful  attempt  to  get 
away  from  the  stereotyped  central  support 
while  retaining-  the  motifs  of  the  French 
periods.  The  curves  retain  the  spirit  of 
the  motif,  and  the  decorations  are  very 
happily  placed.  The  globes  are  evidently 
of  a  tinted  opalescent  glass,  a  feature  to 
which  the  practical  illuminating  engineer 
may  protest,  but  in  reality  a  matter  wholly 
for  the  choice  of  the  user. 

Figure  7  has  several  points  of  interest. 
First,  there  are  the  three  links  of  chain 
forming  part  of  the  central  support,  which 
is  sufficient  to  prevent  the  appearance  of 
stiffness  due  to  tube  construction.  Next, 
there  is  a  slight  deviation  in  the  curves 
of  the  supporting  arms  from  the  mathe- 
matically severe  circle.  But  the  point 
most  particularly  to  be  observed  is  the 
method  used  to  give  the  supporting  arms 
and  the  lamps  with  their  flowerlike  shades 
and  husks  the  natural  appearance  of 
springing  from  a  source  below.  The  mo- 
tif in  this  fixture  is  essentially  art  nou- 
veau — i.e.,  it  is  a  simulation  of  the  natural 
lines  of  a  growing  plant,  and  hence  the 
branches  must  spring  from  a  support  be- 
neath. To  show  such  a  support  and  at  the 
same  time  have  the  fixture  mechanically 
supported  from  above  is  one  of  the  most 
difficult  problems  with  which  the  fixture 
designer  using  this  school  of  art  has  to 
contend.  The  treatment  here  may  be  con- 
sidered successful.  The  arms  are  given 
a  considerable  length  of  attachment  to  the 
main  stem,  and  the  bulbous  finish  at  the 
lower  end  is  sufficiently  suggestive  of  the 
origin  of  a  plant  to  meet  the  psychological 
requirements.  The  shades  carry  out  the 
general  motive  admirably.  In  point  of 
mere  illuminating  efficiency  the  fixture 
will  probably  rank  low.  mostly  by  reason 
of  the  lilylike  shape  of  the  colored  opal 
shades  used;  but  as  a  decorative  fixture, 
in  which  efficiency  is  not  of  prime  impor- 
tance, it  has  much  to  recommend  it.  The 
single   discordant   element    is    the    ceiling 


canopy,  which  has  a  suspicious  look  of 
having  been  adapted  from  a  Colonial  de- 
sign. 

From  the  examples  given  herewith  and 
from  others  which  have  been  previously 
shown  in  these  columns  it  is  clearly  evi- 
dent that  a  day  of  better  artistic  ideals  and 
a  greater  tendency  to  original  creation  in 
fixture  design  is  dawning.  It  is  a  time  of 
great  opportunities  for  development  in  this 
particular  branch  of  artisanship.  As  the 
cheap  chromo  and  the  cabinet  organ  have 
been  superseded  by  the  photogravure  and 
the  piano,  so  the  clumsy  and  awkward 
cast  iron  or  spelter  fixture,  with  its  child- 
ish incongruities  of  ornamentation,  is  be- 
ing replaced  by  a  higher  form  of  art  metal 
and  glass.  While  we  may  frankly  admit 
that  as  yet  we  have  not  reached  the  gen- 
eral level  of  the  European  nations  in  this 
particular  field  of  applied  art.  we  may  at 
least  have  the  consolation  of  knowing  that 
we  are  making  progress ;  and  it  is  not  a 
hope  born  of  mere  patriotism. 


FIG.  7. 
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Simplification  of  the  Fluxolite  Paper 


By  Alfred  A.  Wohlauer. 


In  this  year's  April  issue  of  the  Illu- 
minating Engineer  the  present  writer 
described  a  device  which  had  the  object 
to  enable  the  designing  illuminating  engi- 
neer to  carry  out  numerous  calculations 
without  the  complication  of  planimeter, 
slide  rule,  tables  or  tedious  mathematical 
calculations  or  computations.  This  de- 
vice, called  the  Fluxolite  Paper,  is  illus- 


trated in  Fig.  I.  It  was  expected  that  the 
practicing  illuminating  engineer  would 
try  the  scheme  out  and  criticise  it  accord- 
ing to  his  individual  experience.  Up  to 
the  present  time,  however,  only  Mr.  J.  S. 
Codman  and  Mr.  T.  W.  Rolph  took  the 
trouble  to  do  this,  and  it  may  be  permit- 
ted to  express  the  writer's  gratitude  on  this 
occasion.    The  criticism  of  the  above  gen- 
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FIG.    2. — NEW  FORM   OF  FLUXOLITE   PAPER. 


tlemen  tended  to  show  that  by  the  super- 
position of  rectangular  co-ordinates  upon 
the  usual  polar  co-ordinates,  the  working 
sheet  is  obscured  to  such  an  extent  that  its 
handy  operation  is  more  than  permissibly 
impaired.  A  suggestion  was  offered  to  the 
effect  as  to  omit  the  rectangular  co-ordi- 
nates altogether  and  to  measure  the  ab- 
scissas of  the  various  light  vectors  by  a  sep- 
arate ruler,  multiplying  their  values  or  the 
sum  of  their  values  by  a  certain  constant. 
This  method  would  be  very  convenient  for 
anybody  who  is  sufficiently  familiar  with 
the  theory  of  the  flux  of  light  in  order  to  be 
able  most  readily  to  compute  the  various 
quantities.    It  has,  however,  the  drawback 


of  an  additional  working  tool,  the  ruler. 
Moreover,  it  requires  two  mathematical 
operations  (multiplications)  which  are  ob- 
viated by  the  use  of  the  original  form  of 
fluxolite  paper.  The  latter  are  the  follow- 
ing: On  the  one  hand  one  has  to  multiply 
the  abscissae  with  a  constant,  which  is  de- 
termined by  the  angular  subdivision  of  the 
sphere ;  on  the  other  hand,  a  factor  has 
to  be  introduced  with  respect  to  the  can- 
dle power  scale  of  the  polar  diagram. 
Especially  the  latter  multiplication  arising 
from  the  necessity  of  varying  the  candle 
power  scale,  according  to  the  size  of  the  il- 
luminant,  should  be  avoided,  as  it  is  entire- 
ly  arbitrary   and   cannot  be   subjected   to 
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It  further  may  be  mentioned  in  passing 
that  the  value 


FIG.  3. 

general  rules.  The  other  multiplication, 
however,  would  not  constitue  a  drawback  if 
the  complication  set  forth  thereby  is  com- 
pensated by  an  increased  simplicity  and 
by  a  broadened  field  of  appHcation. 

These  considerations  have  lead  the 
writer  to  a  modified  and  simpler  form  of 
the  fluxolite  paper,  which  is  illustrated  in 
Fig.  2.  Here  the  rectangular  co-ordinate 
svstem  has  the  same  scale  as  the  polar 
candle  power  scale,  and  it  can  easily 
be  recognized  how  much  the  clearness 
of  the  paper  has  been  improved  upon. 
Moreover,  there  is  no  multiplication 
required  to  take  care  of  the  variations 
of  the  candle  power  scale,  for  the  lumen 
scale  simultaneously  follows  any  change 
of  the  candle  power  scale.  However,  the 
multiplication  with  a  factor  determined  by 
the  angular  subdivision  is  not  eliminated; 
but  this  can  very  well  be  put  up  with,  as 
the  general  scope  of  the  paper  is  enhanced 
and  its  use  universalized.  In  order  to 
understand  this  and  in  order  to  get  a  clear 
idea  of  the  fundamentals  on  which  these 
relations  are  based,  it  might  be  well  to 
briefly  dwell  again  on  the  theory  involved 
therein. 

It  was  stated  in  the  article  mentioned 
above  and  published  in  the  April  issue  of 
this  journal  that  the  flux  of  light  over  a 
certain  angle  is  equal 

F,,  =  2  T  L,2  X  (cos  </>!  —  <^,)  (i) 

(see  Fig.  3). 
It,  furthermore,  was  demonstrated  that 

F,,  =  4  TT  X  L„  sin  — '^ — ^sin    —    (2) 


In  this  equation 
L,,,  X  s 


A 


the  abscissa  of  the  light  vector  bisecting 
the  angle  for  which  the  flux  is  to  be  meas- 
ured. 


2  X  sm 


=  S 


represents  the  length  of  the  chord  (but 
not  the  arc),  extending  over  the  angle  <^ 
at  the  unit  radial  distance  (i.  e.,  for  the 
unit  sphere). 

The  equation  for  the  flux  over  the  angle 
(/)  is,  therefore,  the  following: 
F</)  =  S  X  A  x  2  T. 
For  equal  angular  subdivision  this  value 
S  is  a  constant,  and  thus 

F(^  =  R  X  A  (4) 

where  R  =  2  t  S. 

This  factor  R  has  been  calculated  and 
compiled  in  Table  No.  i  for  various  an- 
gular subdivisons :  it  determines  the  scale 
of  the  rectangular  co-ordinate  system  of 
the  original  fluxolite  paper,  while  in  the 
case  of  the  new  form  of  the  fluxolite 
paper  it  represents  the  factor  by  which  the 
abscissa  of  the  sum  of  the  abscissa  has  to 
be  multiplied  in  order  to  obtain  the  cor- 
responding flux. 

Thus  it  can  easily  be  recognized  that 
the  new  form  of  fluxolite  paper  can  be 
used  generally  for  all  kinds  of  angular 
subdivisions,  and  is  not  restricted  exclu- 
sively to  a  single  one.  It  is  left  that  way 
to  the  judgment  of  the  designing  engineer 
what  subdivision  he  prefers  in  a  certain 
case.  Of  course,  the  accuracy  of  the  re- 
sult is  affected  thereby  so  that  the  smaller 
the  angle  of  subdivision  or  the  larger  the 
number  of  subdivisions,  the  more  exact 
the   result;    still   up   to    a  subdivision   of 
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30°  the  accuracy  of  the  result  is  very 
fair. 

All  this  is  illustrated  by  a  practical 
example,  which  at  the  same  time  explains 
the  application  of  the  new  form  of  fluxo- 
lite  paper:  for  the  same  polar  diagram, 
Fig.  4,  the  total  flux  of  the  illuminant  is 
determined,  using  different  angular  sub- 
divisions. One  proceeds  in  a  similar,  way 
as  in  the  case  of  the  original  fluxolite 
paper  by  reading  the  abscissae  of  the  light 
vectors  bisecting  the  various  angles  under 
consideration  and  adding  the  various 
values  together. 

For  an  angular  subdivision  of  5°  the 
sum  has  to  be  multiplied  with  R  =  .548, 
for  10°  subdivision  with  R  =  1.098,  for 
15°  with  1.64,  for  30°  with  3.25.  The  re- 
sults are  compiled  in  Table  No.  2. 

Another  advantage  of  the  new  form  of 
the  fluxolite  paper  is  the  following:  In 
order  to  quickly  determine  the  total  flux 
of  an  illuminant  one  has  a  means  to  ex- 
pedite the  matter  in  cases  where  the  light 
distribution  of  the  lamp  is  rather  uniform 
over  a  large  angle.  In  such  cases  one 
does  not  need  to  adhere  to  the  same  an- 
gular subdivision  over  the  total  sphere 
nor  take  a  correspondingly  large  number 
of  readings,  but  one  value  over  the  angle 
of  uniform  light  distribution  is  sufficient 
to  obtain  the  correct  value  of  the  flux  con- 
tained therein.  One  only  has  to  read  the 
value  of  the  abscissae  of  the  light  vector 
bisecting  this  angle  of  uniform  intensity, 
multiplying  its  value  with  the  constant 
corresponding  to  the  angle  under  consid- 
eration. For  instance,  if  the  light  distri- 
bution of  a  lamp  is  rather  uniform  over 
an  angle  from  15°  to  45°,  as  illustrated 
in  Fig.  5,  the  flux  over  this  angle  is  equal 
the  abscissa  times  the  constant  for  30°. 
Such  a  method  will  be  even  correct  for 
an  angular  subdivision  of  90°.  In  order 
to  prove  this  one  can  use  a  light  source  of 
•exactly  uniform  light  distribution  over 
the  whole  sphere  as.  for  instance,  a  point 
source  of  light.  In  this  case  the  value  of 
the  abscissa  of  45°  has  only  to  be  multi- 
plied with  8.85  in  order  to  arrive  at  the 
correct  value  of  the  total  flux.  Of  course, 
in  such  a  case  it  would  be  just  as  simple 
to  multiply  the  light  vector  constant  over 
the  whole  sphere  with  4  ""  in  order  to  ar- 
rive at  the  identical  value.  This  is  men- 
tioned  only   in   order  to   demonstrate   the 
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FIG.    5. — FLUX   BETWEEN    15      AND   45      F.    =   30 
x  3.25  =  97.5. 

exactness  of  the  method.  For  instance, 
if  the  uniform  light  intensity  in  all  direc- 
tions is  10,  then  the  hemispherical  flux  is 
7.07  X  8.85  =  62.8  =  10  X  2  T. 

In  order  to  derive  the  mean  spherical 
or  mean  hemispherical  candle  power  from 
the  flux  readings,  one  usually  has  to  di- 
vide the  sum  of  the  flux  components  by 
2  TT  or  4  1"  in  a  similar  way,  as  was  sug- 
gested in  the  case  of  the  original  fluxolite 
paper.  One  also  can  proceed  multiplying 
the  various  abscissae  with  S,  the  length  of 
the  chord  of  the  angular  subdivision  and 
their  sum  would  constitute  the  mean  hemi- 
spherical or  mean  spherical  candle  power 
as  easily  to  be  derived.  It  must  be  re- 
membered, however,  that  the  value  of 
these  components  (the  product  of  the 
abscissa  times  the  chord)  does  not  deter- 
mine the  mean  zonolar  candle  power  over 
a  certain  angle,  but  only  a  certain  frac- 
tion thereof,  the  size  of  which  varies  ac- 
cording to  the  number  of  angular  sub- 
divisions ;  still,  it  is  interesting  to  know 
that  the  mean  spherical  or  hemispherical 
candle  power  can  be  directly  determined 
from  the  new  form  of  the  fluxolite  paper 
if  instead  of  the  constant  R  of  the  third 
column  of  Table  I,  another  constant  (sec- 
ond column  of  Table  I),  is  used,  the  value 
of  which  is  equal  to  the  chord  of  the 
angular  subdivision. 

Incidentally,  it  may  be  mentioned  that 
the  equation  for  the  mean  zonolar  candle 
power  is 

L,  =-  A  S  n  (5) 

where   n  =  the   number   of   angular   sub- 
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(livisons  from  o  to  90°.     Their  mean  value 

-  L 

—    =  -  A  S,  sfives  the  si)herical  candle 

n  *  ^ 

power. 

Summing-  up,  it  has  been  demonstrated 
that  the  new  form  of  the  fluxolite  paper 
combines  a  number  of  advantages  over  the 
original  form,  as  it  is  more  perspicuous 
and  its  use  universalized.  It  can  be  adapt- 
ed to  all  kinds  of  angular  subdivisions, 
and  even  the  determination  of  the  mean 
spherical  candle  power  is  equally  simple. 
Still,  it  must  be  remembered  that  the  orig- 
inal form  of  the  fluxolite  paper  has  the 
great  advantage  that  no  multiplication ;  in 
fact,  no  calculations,  are  required  for  the 
determination  of  the  flux,  and  errors  as  to 
candle  power  and  lumen  scale  are  practi- 
cally avoided.  On  the  other  hand,  the 
new  form  of  the  fluxolite  paper  will  ap- 
pear preferable  to  the  illuminating  engi- 
neer who  has  become  familiar  wnth  its  idea 
and  fundamentals,  so  that  an  intelligent 
use  of  the  various  constants  is  assured. 

TABLE  I. COXSTAXTS  FOR  FLUXOLITE  PAPER. 

S=  R  = 

0                                            2  sin(p2.  4     sin  02. 

5 0872  .548 

10 174a  1.098 


The    Power   of  Plaster    to  Absorb 

Sulphur  from  Illuminating  Gas 

Mr.  Arthur  D.  Little,  chemical  expert 
and  engineer,  Boston,  recently  undertook 
to  determine  whether  plaster  serves  to  ab- 
sorb sulphur  gases  from  the  air  and  thus 
reduce  the  amount  of  sulphur  below  that 
which  would  naturally  be  expected  in  the 
room  where  gas  is  burned.  The  experi- 
ments were  conducted  in  the  room  of  an 
ordinary  house  having  a  contents  of  615 
cubic  feet.  The  ceiling  upon  w^hich  inves- 
tigations were  made  consisted  of  exposed 
calcimined  plaster.  With  extensive  chem- 
ical equipment  and  a  fan  for  regulating 
the  ventilation,  it  was  possible  to  deter- 
mine the  manner  of  disappearance  of  the 
sulphur  gases  in  the  room.  The  gas  was 
continuously  burned  and  the  rate  of  ab- 
sorption by  the  plaster  was  carefully  de- 
termined. When  the  ventilation  was 
greatly  reduced  it  was  found  that  the  in- 
crease in  the  sulphur  gases  was  not  at  all 
in  proportion  to  what  might  have  been 
expected.  This  was  shown  to  be  due  to 
the  fact  that  some  of  the  sulphur  was  ab- 
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sorbed  by  the  plaster.  To  such  an  extent 
was  this  the  case  that  in  one  instance  only 
about  one-third  of  the  expected  amount 
was  found  in  the  air.  When  an  excess  of 
sulphur  was  discharged  into  the  air  the 
expected  amount  dropped  to  less  than  10 
per  cent. 

Analysis  of  the  plaster  of  the  experi- 
mental room  at  the  beginning  and  during 
the  experiments  showed  that  there  had 
been  an  actual  increase  in  the  sulphur 
which  it  contained,  due  to  the  absorption 
of  sulphur  gases  from  the  air.  In  a  word, 
the  plaster  had  served  as  a  medium  by 
which  sulphur  was  removed  from  the  air. 
But  it  was  shown  that  perhaps  not  all  of 
the  sulphur  over  and  above  that  which 
disappears  by  the  changing  air  is  removed 
by  the  plaster,  for  a  considerable  portion 
of  it  may  be  removed  with  the  water  that 
condenses  upon  cold  surfaces,  particularly 
the  walls. 

Mr.  Little,  however,  made  the  interest- 
ing calculation  that  the  plaster  of  a  ceil- 
ing would  serve  to  absorb  sulphur  gases 
from  ordinary  gas  burning  25  feet  per 
day  during  the  probable  existence  of  a 
house. 
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The   Third   Annual   Convention  of 
the  Illuminating  Engineering  Society 

It  would  perhaps  be  more  fitting  for 
one  to  write  of  the  convention  who  had 
not  been  so  intimately  connected  with  its 
arrangement;  but  there  is  an  old  adage 
that  says  something  about  "  telling  the 
truth,  and  shaming  the  family,"  that  may 
be  invoked  to  cover  the  idiosyncracy. 

In  some  ways  the  convention  was  a  pro- 
nounced success ;  in  others  it  was  disap- 
pointing. The  program  of  papers  was  ex- 
cellent, and  would  be  a  credit  to  any  scien- 
tific association.  The  authors  included 
some  of  the  highest  authorities  on  the 
various  phases  of  the  science,  and  the  sub- 
ject matter  was  largely  original  and  there- 
fore a  valuable  addition  to  the  literature 
of  the  profession.  The  discussions  were 
spirited  and  contributed  by  those  eminently 
qualified  to  speak.  Interest  in  both  papers 
and  discussions  was  genuine,  and  showed 
a  degree  of  earnestness  that  gives  assur- 
ance of  permanency  and  progress  to  the 
society.  There  was  almost  no  evidence 
of  mere  formality  and  perfunctory  discus- 
sion during  the  sessions.  Those  spoke 
who  had  something  to  say,  and  who  were 
eager  listeners  to  the  others. 

The  entertainment  program  was  excep- 
tionally good.  This  opened  with  a  mu- 
sicale  and  reception  on  Monday  CA^ening, 
at  which  the  following  program  was  pre- 
sented : 

Miss  Alice  Genevieve   Smith Harpiste 

FESTIVAL  QUARTET. 

Mrs.   Frances   Hewitt  Bowne Soprano 

Miss   Rose  Bryant Contralto 

Mr.    John   Young Tenor 

Mr.    Bertram    Schwahn Basso 

Assisted  by 
Miss  Helen  Wolverton,  Aceompaniste. 


HOLLAND   TEIO.  '    " 

Nol.   Cornelissen Pianiste 

Andries    Cornelissen 'Cello 

Gan    Geerts Violin 

DIRECTION    OF    WALTER    R.    ANDERSON. 

PROGRAM. 

1.  Quarter,    (a)    "  Come   All   Ye    Lads   and 

Lassies  "   H.  Lane  Wilson 

Ouartet,    (b)     "  Rosary  " Nevin 

2.  Harp.  "  Dance  de  Sylph  " Godefroid 

3.  Bass  Solo,  Prologue  from   "  I'Pagliacci," 

Leoncavallo 

4.  Trio,    "  Extase  " Ganne 

.5.     Soprano   Solo,    "  When   Into   Thine   Byes 

I    Gaze  " Shattuck 

6.     Quartet,    "  Rigoletto  " Verdi 

PART    TWO. 

1.  Trio,    (a)    "  Traumerei "" Schumann 

Trio,    (b)    "  Minuet  " Paderewski 

2.  Tenor    Solo,    "The   Message  "...  .Blumentbal 

3.  Harp.   "Impromptu   Caprice'' La  Vana 

4.  Contralto  Solo,  "  Spirit  Flower," 

Campbell-Tipron 
o.     Trio,    Selection   from    "  Samson    and   De- 
lilah " Saint   Saens 

6.     Quartet,    "  Carmina    Waltz" Wilson 

MUSICAL  PROGRAM   DURING   RECEPTION 

Following  Musicale. 

Main  Hall First  Floor 

Cavalleria  Rusticana    (Selections) Mascagni 

Rose   Mousse Bosc 

Serenade    Schubert 

Estudiaijtina    Lacome 

Spring    Song Mendelssohn 

Tannhiiuser  (Selections J Wagnei- 

Dollar    Princess Fall 

The  large  number  of  local  members  whO' 
failed  to  attend  missed  a  rare  treat  indeed. 
Every  number  was  of  a  high  order  of 
merit,  and  received  most  enthusiastic  ap- 
plause from  the  small  audience  present. 
The  harpiste.  Miss  Alice  Genevieve  Smith, 
of  Chicago,  held  her  hearers  literally  in 
breathless  admiration.  Miss  Smith  is  well 
known  in  Western  musical  circles,  being 
unquestionably  the  finest  lady  harpiste  in 
that  section,  and  was  brought  to  New  York 
by  the  Entertainment  Committee  espe- 
cially for  this  occasion.  She  is  a  musician 
of  rare  natural  talent  and  possessed  with 
a  perfection  of  technique  that  is  seldom 
reached. 
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The  automobile  trip  given  to  the  visit- 
ing" ladies  on  Wednesday  was  especially 
enjoyable  by  reason  of  the  perfect  autumn 
weather.  The  itinerary  had  been  care- 
fully planned,  and  each  guest  was  pre- 
sented with  a  neatly  printed  copy,  which 
served  as  a  guide. 

Wednesday  evening  a  reception  was 
tendered  the  society  by  the  Holophane 
Company,  in  the  rooms  of  the  Machinery 
Club,  on  the  top  floor  of  the  Hudson  Ter- 
minal Building  in  lower  New  York.  This 
closing  festivity  was  proportionally  well 
attended.  A  magnificent  view  of  all  lower 
New  York  is  obtainable  from  the  windows 
of  the  club  rooms ;  and  music,  dancing  and 
refreshments  completed  the  enjoyment  of 
the  evening. 

The  exhibition  held  in  connection  with 
the  convention  was  interesting  and  highly 
creditable  to  the  exhibitors,  but  in  com- 
mon with  the  social  features  was  com- 
paratively little  patronized. 

In  general,  the  program  both  for  the 
regular  proceedings  and  for  social  enjoy- 
ment, as  well  as  the  exhibiton,  were 
plaimed  on  a  generous  scale  and  carried 
out  with  an  exceptional  completeness  of 
detail,  for  which  credit  is  justly  due  to 
the  chairmen  of  the  several  committees. 
Special  mention  should  be  made  of  the 
work  of  the  Entertainment  Committee,  of 
which  Mr.  Albert  J.  Marshall  was  the 
chairman,  and  who  was  largely  responsible 
for  the  faultless  arrangement  and  execu- 
tion of  this  part  of  the  program. 

Briefly,  there  was  but  one  thing  lacking 
to  have  made  the  convention  the  full  suc- 
cess which  was  hoped  for  and  anticipated, 
and  that  was  attendance.  Following  the 
custom  of  previous  years  the  convention 
Avas  planned  and  carried  out  by  the  local 
section.  In  a  general  sense,  therefore,  all 
members  of  other  sections  were  guests  of 
the  New  York  section ;  and  it  was  the 
members  of  this  section  that  were  most 
conspicuous  by  their  absence,  thereby  plac- 
ing the  section  in  the  awkward  position 
of  the  host  who  invites  people  to  his  home 
and  then  is  absent  when  the  guests  arrive. 

The  first  day's  registration  showed  only 
100  members  and  45  guests  present,  a 
poor  showing  when  it  is  considered  that 
the  New  York  Section  alone  contains  350 
members.  The  total  registration  was  454 
— 259    members    and    195    guests — practi- 


cally one-fourth  of  the  total  membership. 
Speculation  as  to  the  cause  of  this  con- 
dition of  affairs,  though  of  no  great  value, 
may  be  of  some  interest.  In  the  first  place, 
all  organizations  of  this  kind  contain  three 
classes  of  members:  First,  those  who  sim- 
ply wish  to  have  their  names  connected 
with  the  organization  for  the  purpose  of 
cither  helping  themselves  or  the  society  by 
being  identified  with  its  work;  second, 
those  who  have  the  first  object  in  view. 
and  beside  this  desire  to  have  the  proceed- 
ings for  the  practical  information  which 
they  may  contain ;  and,  third,  those  who 
take  an  active  personal  interest  in  the 
management  and  progress  of  the  society 
and  attend  meetings  whenever  possible  for 
the  direct  good  which  they  can  get  out  of 
them.  Of  these  three  classes,  the  first 
largely  outnumbers  the  other  two,  and  the 
existence  and  work  of  a  society  must  al- 
ways depend  upon  the  small  minority 
making  up  the  last  class.  In  these  respects 
the  Illuminating  Engineering  Society  is 
neither  better  nor  worse  than  other  similar 
organizations.  The  real  vitality  of  such 
a  society  is  shown,  not  by  the  size  of  its 
membership  roll,  but  by  the  interest  taken, 
and  the  harmony  shown  among  the  com- 
paratively small  number  who  do  the  work. 
In  this  respect  the  Illuminating  Engineer- 
ing Society  must  certainly  be  considered 
as  a  very  live  organization. 

After  election  the  defeated  party  always 
finds  plenty  of  sufficient  excuses  for  its  de- 
feat, all  of  which  may  be  summed  up  in 
the  laconic  remark,  that  "  their  candidates 
did  not  get  enough  votes."  Seeking  rea- 
sons why  there  was  not  a  larger  attend- 
ance, especially  of  local  members,  is  a 
somewhat  similar  task.  The  Hudson-Ful- 
ton celebration  was  undoubtedly  largely 
responsible.  All  New  Yorkers  were  busy 
with  personal  entertainment,  and  doing 
double  duty  in  taking  care  of  their  own 
private  affairs.  Furthermore,  it  is  past 
the  season  of  vacations ;  and  with  the  com- 
plete revival  of  prosperity  which  is  now 
upon  us  every  one  is  back  in  harness  and 
working  overtime  in  preparing  for  and 
taking  care  of  the  business  in  hand.  It 
was  probably  not  the  best  time  to  hold  the 
convention  for  these  reasons.  On  the 
other  hand,  it  was  considered  that  the  at- 
tractions of  the  Hudson-Fulton  celebra- 
tion   and    the    low    transportation    rates 
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which  were  sure  to  be  made  would  enable 
many  from  other  sections  to  visit  the  con- 
vention who  'would  not  otherwise  be  able 
to  do  so.  Whether  this  overbalanced  the 
other  handicap  each  must  decide  for  him- 
self. 

If  the  exact  truth  were  known,  it  would 
probably  disclose  the  fact  that  the  influx 
of  outsiders  to  witness  the  Hudson-Fulton 
festivities  was  very  far  below  what  the 
daily  press  of  the  city  would  like  to  have 
people  believe.  To  be  sure,  the  line  of 
march  of  the  parades  was  crowded  with 
spectators ;  but  the  inhabitants  of  Man- 
hattan Island  alone  would  be  quite  capable 
of  doing  this.  The  best  evidence  in  such 
cases  is  the  condition  of  hotel  accommo- 
dations, and  these  did  not  show  any  indi- 
cations of  enormous  overcrowding.  If 
this  is  a  fact  it  can  probably  be  attributed 
to  the  causes  already  mentioned- — namely, 
that  the  people  of  other  sections  of  the 
country  are  too  busy  with  catching"  up  in 
their  business  for  the  slack  times  of  the 
past  two  years. 

Again,  New  York  is  a  poor  convention 
city.  There  are  too  many  attractions  and 
distractions,  and  the  task  of  affording  en- 
tertainment that  will  compete  with  what 
is  offered  in  unbounded  measure  by  the 
innumerable  playhouses  and  resorts  of  the 
city  is  simply  insuperable.  In  the  large 
majority  of  cities  the  program  provided 
by  the  society  would  hav^  been  an  event 
to  be  anticipated  and  remembered ;  in  New 
York  it  was  as  a  leaf  in  the  forest.  Prob- 
ably the  best  solution  of  the  problem  would 
be  to  hold  the  convention  in  the  most  un- 
heard of  place  that  had  reasonable  rail- 
road communication,  and  for  the  enter- 
tainment features  to  consist  of  events  that 
were  as  far  as  possible  removed  from  the 
stereotyped  program  of  city  enjoyments. 
With  all  its  opera  houses,  theaters  and 
spectacular  restaurants,  you  can  get 
neither  a  clam-bake,  nor  a  straw-ride,  nor 
a  corn-roasting  in  New  York  City ;  and 
there  are  doubtless  many  members  of  the 
society  whose  musical  and  other  accom- 
plishments would  give  the  heartiest  kind 
of  pleasure. 

All  things  considered,  it  is  impossible  to 
look  upon  the  convention  in  any  other  way 
than  as  a  success  in  the  best  sense  of  that 
term.  Good  papers,  valuable  discussions 
and  lively  interest  by  those  present  were 
evidence  of  this. 


The  Detroit  Meeting  of  the  Amer- 
ican Gas  Institute 

This  meeting  was  held  October  20,  21 
and  22.  The  features  which  most  concern 
illuminating  engineers  were  a  lecture  by 
Dr.  E.  P.  Hyde  on  "  Illuminating  Engi- 
neering "  and  a  paper  on  "  Illuminating 
Engineering  in  Its  Practical  Applica- 
tions," by  Mr.  Norman  Macbeth.  A  re- 
view of  these  papers  will  be  given  in  our 
next  issue. 

An  attractive  social  entertainment  pro- 
gram was  provided. 

Some  two  years  ago  we  took  the  gas 
interests  severely  to  task  for  their  neglect 
in  recognizing  the  importance  of  this  new 
profession  and  science  to  their  business. 
The  indictment  caused  a  considerable  dis- 
cussion on  both  sides  of  the  Atlantic,  and 
we  believe  it  is  not  too  much  to  say  it 
has  been  instrumental  to  a  considerable 
degree  in  bringing  about  a  very  decided 
change  of  front  since  that  time.  Every 
important  gas  convention  held  since  has 
discussed  the  subject,  and  progress  has 
been  very  rapid.  At  the  next  election  of 
officers  of  the  Illuminating  Engineering 
Society  thereafter,  Mr.  W.  H.  Gartley,  of 
the  United  Gas  Improvement  Company — 
who,  by  the  way,  made  a  spirited  reply  to 
our  charges — was  elected  president,  and 
during  his  administration  thus  far  there 
has  been  a  very  notable  addition  of  mem- 
bers representing  the  gas  interests. 

Another  evidence  worth  mentioning  is 
the  establishing  of  an  Illuminating  Engi- 
neering Laboratory  by  the  Welsbach 
Company,  with  Mr.  Norman  Macbeth  in 
charge.  It  is  doubtful  if  there  is  a  man 
in  the  profession  of  more  varied  experi- 
ence and,  therefore,  of  more  unbiased 
judgment  than  Mr.  Macbeth.  His  practi- 
cal and  theoretical  knowledge  of  the  sub- 
ject may  be  judged  from  the  fact  that  he 
was  the  first  of  the  profession  to  obtain 
from  it  alone  a  comfortable  income. 

Perhaps  the  most  important  feature  of 
all  in  the  program  outlined  for  the  De- 
troit meeting  is  the  lecture  by  Dr.  Hyde. 
The  significance  of  this  lecture  does  not 
consist  in  the  fact  that  Dr.  Hyde  will  lec- 
ture on  this  subject,  for  surely  no  one  is 
more  competent,  but  that  he  should  lec- 
ture before  a  Gas  Association.  Dr.  Hyde 
is  in  charge  of  the  laboratories  of  the 
National  Electric  Lamp  Association,  a  re- 


THE   ILLUMINATING   ENGINEER 


499 


markable  institution,  of  which  we  shall 
give  a  full  account  in  a  subsequent  issue. 
We  particularly  commend  this  feature  to 
the  consideration  of  our  confreres  in  Eng- 
land. The  great  objection  there  urged  to 
the  establishment  of  illuminating  engi- 
neering was  that  it  would  be  impossible  to 
conciliate  the  bitter  hostility  between  gas 
and  electricity.  On  the  other  hand,  this 
was  urged,  and  very  rightly,  as  the  most 
potent  reason  for  the  formation  of  such  a 
profession  and  society.  The  society  has 
been  formed,  however,  and  our  more  con- 
servative brethren  will  unquestionably  in 
time  see  the  wisdom  of  the  American 
policy  of  conserving  every  energy  for  posi- 
tive and  aggressive  Avork  along  our  par- 
ticular line,  instead  of  dissipating  it  in 
useless  fanfaronade  upon  competitors. 

Our  criticisms  of  two  years  ago  have 
ceased  to  apply,  and  the  gas  interests  to- 
day are  doing  their  full  share  in  promot- 
ing the  cause  of  illuminating  engineering, 
to  their  own  and  the  public's  benefit. 

Illuminating  Engineering  and  the 
Fixture  Trade 

The  fixture  trade  as  a  whole  has  been 
slow  to  appreciate  the  significance  of  il- 
luminating engineering.  This  may  be  ac- 
counted for  in  several  ways.  In  the  first 
place  illuminating  engineers  have  been 
rather  outspoken  in  their  criticisms  of  pre- 
vailing fixture  design,  generally  for  the 
reason  that  such  designs  interfere  with 
the  most  efficient  illuminating  results,  and 
are  more  elaborate  than  necessary.  From 
this  the  trade  took  fright,  fearing  that 
should  these  criticisms  prevail  there  would 
be  a  very  considerable  curtailment  in  the 
gross  receipts  of  the  business. 

In  the  second  place  the  illuminating  en- 
gineer frequently  included  more  or  less 
complete  fixture  specifications  in  his  plans, 
which  created  a  certain  feeling  of  resent- 
ment on  the  part  of  the  fixture  manufac- 
turer, who  considered  that  his  long  fa- 
miliarity with  the  business  placed  him 
above  dictation  from  what  he  considered  a 
mere  "  upstart." 

Third,  a  large  amount  of  the  tangible 
assets  of  the  manufacturer  consists  of 
special  tools  and  machinery  for  turning 
out  stock  designs,  and  any  radical  change 
in  either  the  artistic  or  constructional  fea- 


tures would  make  junk  of  this  equipment. 

The  wisest  course,  however,  is  to  ex- 
pend as  little  energy  as  possible  in  railing 
at  what  one  thinks  is  wrong,  and  to  in- 
vestigate all  innovations  which  tend  to 
bring  about  permanent  changes  as  care- 
fully and  as  promptly  as  possible,  in  order 
to  accommodate  one's  self  to  new  condi- 
tions as  they  arise,  and  make  them  a 
source  of  profit  instead  of  a  loss. 

There  is  no  longer  a  shadow  of  doubt 
that  the  work  of  illuminating  engineering 
is  going  to  proceed  at  a  fairly  rapid  pace. 
Illuminating  engineering,  in  a  word, 
stands  for  better  practice  in  artificial  light- 
ing, and  it  requires  no  great  genius  to  per- 
ceive that  the  old  methods  are  sufficiently 
poor  to  permit  of  great  changes  for  the 
better.  This  means  that  at  least  90  per 
cent,  of  the  present  lighting  installations 
will  be  remodeled  within  a  reasonable 
length  of  time.  Consider  what  all  this  re- 
modeling is  going  to  mean  to  the  fixture 
trade.  Ordinarily,  the  sale  of  fixtures  be- 
longs to  that  class  of  trade  in  which  there 
are  no  repeat  orders  or  renewals.  A  house 
or  building  equipped  with  fixtures  once  is 
equipped  for  at  least  that  generation;  so 
that  the  manufacturer's  business  has  been 
determined  by  the  number  of  new  installa- 
tions contracted  for.  But  illuminating  en- 
gineering is  not  only  making  this  regular 
field  more  careful  and  appreciative  in  its 
purchasing  powe. ,  but  is  clearing  the  old 
land  in  preparation  for  a  new  crop.  In 
reality,  therefore,  there  is  no  line  of  trade 
which  will  so  directly  and  largely  benefit, 
financially,  from  the  spread  of  illuminat- 
ing engineering  as  the  fixture  trade.  Of 
all  the  trades  and  professions  it  should, 
therefore,  most  heartily  and  vigorously 
promote  the  cause  of  illuminating  engi- 
neering. 

The  New  York  Electrical  Show 

The  New  York  Electrical  Show  is  an 
annual  event  of  great  interest  to  the  pub- 
lic, as  well  as  to  the  electrical  industries. 
From  all  indications  the  present  show  has- 
considerably  surpassed  all  previous  efforts- 
in  general  public  interest,  as  evidenced  by 
the  daily  attendance.  As  a  matter  of 
course,  illumination  forms  the  most  spec- 
tacular part  of  such  a  show\  The  public 
have  become  sufficientlv  familiar  with  the 


500 


THE    ILLUMINATING    ENGINEER 


new  electric  lamps,  both  arc  and  incan- 
descent, to  have  lost  the  spirit  of  curiosity 
in  regard  to  them.  But  the  possibilities  of 
light  as  a  special  attraction  will  never 
diminish.  Undoubtedly  this  year's  show 
was  the  most  attractive  in  all  its  decora- 
tive features  of  any  that  has  been  given. 
The  entire  auditoritim  of  the  enormous 
Madison  Square  Garden  was  decorated 
with  white  and  yellow  bunting,  completely 
concealing  the  unsightly  roof  and  side 
walls.  The  lighting,  while  brilliant,  was 
not  overdone,  and  presented  an  effect  that 
was  simple,  beautiful  and  restful,  rather 
than  garish  and  spectacular,  a  too  frequent 
result  in  such  cases.  The  effect  was  dis- 
tinctly "  pretty."  The  uniform  construc- 
tion and  decoration  of  the  numerous 
"booths  also  added  greatly  to  the  total  effect. 
The  exhibits  are  well  diversified  and  of 
such  a  nature  as  to  attract  popular  atten- 
tion. While  nothing  startlingly  new  was 
shown,  there  were  a  sufficient  number  of 
devices  that  was  either  new  to  the  pub- 
lic or  of  such  ine:enuitv  as  to   furnish   a 


large  fund  of  general  interest  and  even 
amusement.  "  We  are  all  children  of  a 
larger  growth,"  and  we  never  quite  get 
over  wanting  to  "  see  the  wheels  go 
wound."  By  far  the  most  taking  feature 
of  a  magician's  exhibiton  is  the  explana- 
tion of  how  the  trick  was  done.  Elec- 
tricity is  still  enshrouded  in  much  mystery 
to  the  ordinary  observer,  and  to  be  shown 
how  the  thing  works  appeals  to  that  in- 
born curiosity  which  is  never  quite  drilled 
out  of  us  by  the  routine  of  life.  Wherever 
there  was  machinery  in  motion  there  the 
largest  crowds  gathered,  and  those  who 
want  to  see  if  they  used  their  eyes  intel- 
ligently must  have  come  away  with  no 
small  number  of  practical  ideas  for  utiliz- 
ing this  most  protean  of  natural  forces  in 
the  affairs  of  everyday  life.  The  local 
lighting  companies  were  naturally  well 
represented  beside  the  usual  collection  of 
of  electrical  novelties  and  devices  for  pop- 
ular use.  There  can  be  but  one  opinion 
as  to  the  general  character  of  the  show — 
it  was  a  decided  success. 


Notes  and  Comments 


Street  Lighting  Arches   Ruled  Out  in  Wor- 
cester Mass. 

CJTy's    local    adviser    decides    they    .A.RE    CON- 
TRARY   TO    CITY    LAW. 

The  Worcester  Board  of  Trade  has  been 
moving  toward  a  system  of  spectacular 
street  lighting,  and  was  apparently  much 
taken  with  the  arch  idea.  Fortunately, 
this  system  has  been  ruled  out  for  legal 
reasons.  We  say  "  fortunately  "  because 
there  are  other  systems  that  are  less  giddy 
and  far  more  decorative  than  the  arch 
system.    The  Gazette  says  : 

The  sj'Stem  as  proposed  by  the  committee 
was  that  arches  be  stretched  across  the  street 
and  be  securely  fastened  on  the  buildings. 
From  these  arches  it  was  suggested  that  elec- 
tric lamps  be  suspended.  The  system  as 
suggested  is  similar  to  the  one  already  es- 
tablished in  Grand  Rapids,  Mich.  The  com- 
mittee also  presented  plans  relative  to  where 
the  lights  would  be  of  the  most  value.  It 
was  found  that  the  proposed  system  conflicts 
with  the  ordinances  and  the  committee  will 
now  endeavor  to  obtain  information  as  to 
some  suitable  system  not  in  conflict. 


Prizes  for  Decorative  Lighting 

ALBEROUERQUE,       NEW      MEXICO,       OFFERS       SUB- 
STANTIAL  REWARDS    FOR    BEST    DISPLAYS. 

Argument  as  to  the  value  of  decorative 
lighting  in  increasing  the  trade  and  pros- 
perity of  a  city  has  long  since  ceased  to  be 
necessary — everybody  admits  it.  The  stim- 
ulation of  interest  in  the  matter  of  offer- 
ing prizes  is  certainly  as  yet  an  unusual, 
though  undoubtedly  commendable,  prac- 
tice. As  an  example  of  this  form  of  pub- 
lic spirit,  the  far  Western  city  of  Alber- 
querque.  New  Mexico,  comes  to  the  front. 
The  Journal  has  the  following  statement : 

Electricity  has  come  more  and  more  into 
use  here  with  each  succeeding  fair,  for  dec- 
orative purposes,  and  the  prizes  off^ered  by 
the  fair  association  this  year  for  the  best 
decorated  fronts  have  aroused  keen  interest 
in  the  decorative  work.  The  first  prize  is 
$100,  the  second  $50  and  the  third  $25,  and 
even  the  third  prize  will  go  a  long  way 
toward  paying  the  expense  of  a  very  elab- 
orate   decorative    scheme.      Several    of    the 
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business  houses  are  planning  elaborate  deco- 
rations, while  a  number  of  very  original 
schemes  are  being  worked  out. 

Lincoln,   Neb.,  Wants  Better  Lamp-Posts 

MAYOR   TAKES    A    TRIP   AND   COMES    BACK    WITH 
HIGHER    IDEALS. 

We  recently  called  attention  to  the  un- 
suitableness  of  wood  as  a  material  for 
modern  lamp-post  construction.  The 
wooden  pole  is  a  relic  of  pioneer  days,  and 
has  little  excuse  for  being  in  this  age  of 
steel.  Mayor  Love,  of  Lincoln,  Neb.,  has 
officially  recognized  this  fact  in  the  fol- 
lowing recommendation  to  the  City  Coun- 
cil: 

Gentlemen :  I  wish  to  suggest  to  your 
honorable  body  that  we  make  some  attempt 
to  remove  wooden  poles  which  now  dis- 
figure our  streets.  These  should  be  of  iron 
of  some  ornamental  design  and  could  be 
utilized  for  lighting  as  well  as  for  trolley 
purposes.  A  cluster  of  lights  every  hundred 
feet  on  each  side  of  the  street  distribute  the 
light  much  more  evenly  and  effectively  than 
an  arc  light  at  the  intersection. 

Norfolk,  Va.,  to  Have  Another  "White 
Way" 

MERCHANTS    SUBSCRIBE   TO   PLACE   ARCHES    OVER 
CHURCH    STREET. 

The  contagious  nature  of  spectacular 
street  lighting  is  well  shown  in  the  staid 
old  town  of  Norfolk.  Main  and  Granby 
streets  having  been  made  "  white,"  the 
business  men  of  Church  street  immedi- 
ately began  to  look  to  their  laurels.  The 
result  is  thus  described  in  the  Despatch : 

The  Church  Street  White  Way  Corpora- 
tion has  decided  to  enlarge  its  project  for 
the  illumination  of  that  street  by  increasing 
the  number  of  arches  from  15  to  20,  so  as 
to  have  them  not  more  than  100  ft.  apart. 
The  above  project  only  includes  that  por- 
tion of  the  street  from  Main  street  to  Char- 
lotte street.  That  part  between  Charlotte 
and  Queen  street  is  being  worked  as  a  some- 
what separate  proposition,  the  number  of  the 
arches  to  be  put  on  that  part  of  the  street 
to  depend  on  the  amount  of  money  that  can 
be  raised  from  the  merchants  of  that  sec- 
tion, it  being  possible  that  the  arches  be- 
tween those  two  points  of  the  street  may  be 
200  ft.  apart. 

Rochester,  N.  Y.,WiIl  Be  Gorgeously  Lighted 
During  Its  Coming  Industrial  Exhibition 

LOCAL    LIGHTING     COMPANY,     MERCHANTS     AND 
CITIZENS   JOIN  TO   MAKE  THE  ILLUMINA- 
TION  MEMORABLE. 

The  city  of  Rochester  has  always  been 


a  source  of  pride  to  the  great  Empire 
State.  Formerly  the  "  Flour  City,"  it  later 
became  the  "  Flower  City,"  rightly  so- 
calld  by  reason  of  its  extensive  nurseries 
and  seed  farms.  Its  cleanliness,  thrift  and 
general  beauty  are  recognized  throughout 
the  country.  It  was  one  of  the  first  cities 
to  use  decorative  posts  supporting  two  arc 
lamps  each  for  regular  street  illumination. 
What  it  proposes  to  do  for  its  coming  ex- 
hibition is  thus  set  forth  in  the  Democrat 
and  Chronicle : 

There  will  be  light,  in  the  broadest  ac- 
ceptation of  the  term,  in  the  principal  streets 
of  Rochester  during  the  coming  Industrial 
Exposition  at  Convention  Hall.  Not  only 
has  the  Rochester  Railway  and  Light  Com- 
pany volunteered  to  supply  electric  current 
for  the  exposition  proper,  Vice-President 
and  General  Manager  R.  M.  Searle  has  of- 
fered to  furnish  lamps  and  current  for  7500 
additional  lights  to  be  used  in  a  unique 
scheme  of  street  illumination  during  the 
week  of  the  exposition. 

It  is  proposed  to  erect  six  immense  elec- 
tric umbrellas,  to  be  suspended  at  the  inter- 
section of  the  principal  streets,  and  these 
lamps  will  be  lighted  each  evening  of  the 
exposition,  the  current  remaining  on  until 
one  o'clock  each  morning.  Appropriations  in 
aid  of  this  brilliant  and  attractive  scheme 
and  other  fair  features  have  been  made  by 
both  the  Common  Council  and  the  Chamber 
of  Commerce.  It  is  desirable  that  the  gen- 
erosity of  Mr.  Searle's  compan}^,  which  will 
in  any  event  care  for  the  largest  item  of 
cost,  should  be  seconded  by  liberal  contribu- 
tions by  public  spirited  citizens. 

Light  Committee  Assumes  the    Role  of    Pho- 
tometrists 

GETS    OUT    ON     STREET    AND     MEASURES    UP 
ILLUMINATION. 

Whether  the  "  old "  or  "  new "  arc 
lamp  is  the  best  for  street  lighting  was 
put  to  a  practical  test  in  Woonsocket, 
R.  I.,  by  the  Committee  on  Street  Light- 
ing. The  new  arc  is  the  titanium  carbide 
lamp.  The  committee,  in  connection  with 
the  officials  of  the  local  lighting  company, 
have  recently  made  a  test  of  the  illumina- 
tion of  the  two  systems  by  the  use  of  the 
"  luminometer,"  evidently  the  Ryan  instru- 
ment, depending  upon  ability  to  read  print 
by  the  light  under  test.  To  make  quite 
sure  of  impartiality  a  police  officer  and 
two  chance  passersby  w^ere  called  into 
service  in  making  the  tests.  The  follow- 
ing figures  are  interesting,  as  show'ing  the 
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degree  of  accuracy  of  such  an  instrument 
in  the  hands  of  absolute  novices : 

Point  of  Equal  Illumination — 

Distance  in  Feet  from  Lamps. 

Old.  New.                                 Observer. 

137  118 Rhodes. 

146  134 

103  229 Rickard. 

218  215 

137  133 Cornell. 

138  190 

191  180 Dulude. 

210  196 

170  190 Nickerson. 

167  170 Passerb}'. 

115  127 Police  Officer. 

200  200 Passerby. 

Totals — Old,  2022  :  new,  2082.  Average — 
Old,  168;  new,  174.  3.6  per  cent,  increase 
of  distance  due  to  new  lamp. 

It  will  be  seen  that  eight  of  the  compara- 
tive readings  were  taken  by  city  officials,  one 
by  a  representative  of  the  company,  and 
three  by  passersby,  who  certainly  were  un- 
prejudiced. 

The  results  bear  out  the  statements  of  the 
company,  its  officials  state,  that  the  new  lamp 
gives  more  illumination   than  the  old  one. 

Franklin,  Mass.,  Citizens  Want  Better  Street 
Lighting,   and  Want  It  Quick 

DO    NOT    WANT   TO    \VA[T    UNTIL    SPRING    FOR   THE 
RKGULAR    ELKCTION. 

The  situation  is  set  forth  as  follows  by 
the  \A'oonsocket  CaU  : 

The  subject  of  changing  from  arc  lights 
to  incandescents  has  for  the  past  three  or 
four  days  been,  and  is  still,  a  topic  for  much 
discussion  among  citizens  in  every  part  of 
the  town.  The  opinion  seems  to  be  unani- 
mous that  the  town  is  not  sufficiently  light- 
ed, and  there  appears  to  be  a  large  majority 
who  believe  that  a  change  to  incandescent 
lights  would  make  a  decided  improvement 
over  the  present  lighting  conditions.  The 
opinion  seems  general,  too,  that  the  voters 
should  not  wait  until  April  next  to  vote  for 
the  change,  but  should  have  the  selectmen 
call  a  special  meeting  at  once  in  order  that 
the  change  can  be  made  immediately  and 
the  people  be  given  better  lighting  service 
during  the  winter.  "  Do  it  now  "'  is  the  mot- 
to of  those  who  advocate  the  change. 

The  dark  nights  during  the  past  week, 
when    the    moon    schedule    was    on,    vet    the 


moon  was  not  in  sight,  had  a  good  deal  to 
do  with  the  present  agitation,  although  the 
town  improvement  committee  of  the  Frank- 
lin Business  Association  can  be  given  credit 
for  starting  the  ball  rolling. 

Here  and  There 

Despairing  of  being  able  to  convince  City 
Councils  that  Edgmont  avenue  is  usually  in 
ink}'  darkness,  merchants  along  that  thor- 
oughfare have  started  a  movement  to  have 
erected  at  their  own  expense  nine  flaming 
arc  lights  between  Sixth  and  Ninth  streets. 
— Philadelphia  Inquirer. 

It  is  expected  the  city  will  be  authorized 
to  extend  the  illumination  along  Ocean  ave- 
nue (Long  Beach)  at  least  two  miles  fur- 
ther, and  add  more  lights  to  the  pier  and 
American  avenue.  This  programme  will  give 
the  city  further  material  for  the  future  ad- 
vertising that  the  realty  board  intends  carry- 
ing out. — San  Jose    (Cal.)   Herald. 

Mayor  Reyburn  has  given  his  approval 
to  a  plan  for  lighting  Independence  Hall  and 
Square.  This  plan  calls  for  the  erection  of 
ornamental  poles,  on  which  arc  lights  will 
be  strung  about  the  block  bounded  by  Chest- 
nut, Walnut,  Fifth  and  Sixth  streets.  It  is 
expected  the  lights  will  be  in  place  before 
Christmas. — Philadelphia  North  American. 

All  the  open  flame  gas  burners  used  for 
street  lighting  purposes  in  the  city  of  Minne- 
apolis will  be  replaced  by  incandescent  gaso- 
line lights,  according  to  the  decision  of  the 
Gas  Committee  of  the  City  Council  yester- 
da^^  Recently  all  of  the  incandescent  gaso- 
line lights  were  replaced  by  up-to-date  gas 
burners  and  the  gasoline  lights  have  been 
in  storage. — Minneapolis  Tribnnc. 

Property  owners  along  Sixth  street  are 
now  discussing  illumination  of  that  thor- 
oughfare, after  the  general  manner  of  light- 
ing adopted  on  Washington  and  Seventh 
streets.  The  plan  is  to  place  10  clusters  to 
the  I)lock  between  Jefl'erson  street  and  the 
Union  Station,  thus  presenting  a  brilliantly 
lighted  tiioroughfare  to  travelers  reaching 
the  city  at  night.  The  subject  is  being  can- 
vassed, with  the  selection  of  electricity  or 
gas,  and  also  the  number  of  lights  that  shall 
he  placed  on  each  post,  matters  for  future 
consideration.  The  electric  company  and  the 
gas  company  are  competing  warmly  for  the 
new  street  lighting  contracts  as  entered  into 
by  property  owners. — Portland  (Ore.)  Ore- 
aoniau. 
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Electric  Illumination  Topics  in 
Great  Britain 

By  James  A.  Seager. 
Special  Correspondent. 

Perhaps  nothing  is  so  vividly  illustrative 
of  the  vast  ineconomy  of  the  carbon  incan- 
descent lamp  than  the  practically  stagnant 
condition  which  is  at  present  existing 
among  some  of  the  power  plant  manufac- 
turers in  this  country.  Makers  of  tur- 
bines, engines  and  dynamos  for  electric 
power  houses  have  within  the  last  year  or 
two  experienced  a  severe  setback  in  their 
output  of  plant,  and  this  has  been  felt  by 
one  or  two  firms  in  an  especially  serious 
manner.  The  cause  of  this  is  ascribed  to 
nothing  more  or  less  than  the  metal  fila- 
ment lamp,  and  electrical  manufacturers, 
in  the  lean  years  which  must  intervene 
before  the  increasing  popularity  of  elec- 
tric light  due  to  its  further  economy  has 
necessitated  extensions  of  generating  plant, 
are  turning  their  attention  to  other  fields, 
such  as  power  supply  in  collieries  and  other 
places.  This  expansion  of  interest  may 
therefore  be  ranked  as  one  of  the  beneficial 
side-issues  of  efficient  electric  lighting. 

In  this  connection  it  is  interesting  to 
note  the  attitude  of  the  engineers  interest- 
ed in  the  supply  side  of  electric  lighting 
to  the  new  mode  of  illumination,  and  this 
can  best  be  illustrated  by  a  valuable  cir- 
cular letter  which  has  recently  been  sent 
cut  by  H.  Faraday  Proctor,  M.  I.  C.  E., 
M.  L  E.  E.,  the  City  electrical  Engineer  of 
Bristol.  This  reads  as  follows,  and  ad- 
mirably epitomizes  the  situation  : 
"saving  effected  by  metallic  filament 

LAMPS. 

"  With  further  reference  to  the  above, 
I  think  it  will  probably  interest  you  to 
know  that  in  actual  practice,  consumers 
who   have  adopted  this  type  of  lamp   ef- 


fected an  average  saving  of  50  per  cent. 

"  As  such  reductions  must  obviously 
enormously  decrease  our  revenue,  adver- 
tising this  lamp  would  at  first  appear  to 
our  disadvantage ;  on  the  contrary,  I  am 
convinced  that  consumers  who  are  com- 
bining with  such  economy  the  benefits  as 
regards  health,  convenience  and  immvmily 
from  damage  to  decorations  and  stock,  will 
doubtless  convince  other  householders  in- 
terested, that  electricity,  far  from  being  a 
luxury  only,  is  an  economical  necessity, 
and  hence  we,  as  well  as  our  consumers, 
will  eventually  benefit  by  this  invention." 

In  a  previous  letter  I  incidentally  men- 
tioned that  English  makers  of  lamp 
clusters  for  street  lighting  had  found  that 
in  order  to  maintain  the  life  and  brilliance 
of  the  lamps  it  was  necessary  to  provide 
the  enclosing  globes  with  adecpate  ventila- 
tion. The  importance  of  this  precaution 
is  brought  to  light  by  a  correspondence 
which  has  recently  appeared  in  The 
Electrical  Reviezv.  A  contributor  sta- 
tioned in  one  of  the  electric  power  houses 
in  Great  Britain  discovered  that  certain 
lamps  enclosed  in  practically  air-tight 
well-glasses,  and  used  to  illuminate  the 
cranks  and  connecting  rods  of  some  en- 
gines, continually  failed.  The  glass  of 
the  bulb  was  evidently  softened  and  a  dint 
was  formed.  The  vacuum  disappeared 
and  the  filament,  although  it  appeared  com- 
plete, was  probably  burned  completely 
through  at  one  point.  In  reply  to  this 
communication  another  correspondent  ex- 
plained that  the  dinting  of  the  bulb  is 
caused  by  burning  lamps  in  confined  spaces 
so  that  when  they  are  lighted  the  tempera- 
ture rises  sufficiently  to  bring  the  thin 
glass  of  the  bulb  to  a  soft  state,  allowing 
the  atmospheric  pressure  to  dint  the  glass. 
The  filament  was  thus  touched  by  the 
glass,  which  had  a  hole  burned  in  it,  thus 
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losing  the  vacuum  and  causing  a  deposit 
of  soot.  The  excess  of  current  flowing  on 
the  introduction  of  air  caused  a  fusing  of 
the  connection  of  the  lamp  to  the  bayonet 
top  before  the  filament  burned  through. 
Proximity  to  the  engine,  where  the  air 
was  hot,  facilitated  the  softening  of  the 
glass. 

This  correspondent  states  that  he  has 
found  that  ordinary  50  candlepower  fila- 
ment lamps  employed  for  street  lighting 
purposes  and  enclosed  in  7-in.  spherical 
^"lobes,  after  burning  a  month  or  so,  be- 
ome  hot  enough  to  allow  the  atmospheric 
pressure  to  press  in  the  glass  bulb  in  a 
similar  manner.  Incidentally,  he'  brings 
to  light  another  curious  phenomenon.  He 
has  found  osram  lamps,  burned  in  the 
same  kind  of  globes,  the  neck  of  which 
just  allows  them  to  pass  in,  became  en- 
larged so  that  on  burning  out  they  can- 
not be  extracted  from  the  globe  without 
breaking  either  the  lamp  or  the  globe. 
No  explanation  of  this  curious  result  is 
offered,  but  the  writer  states  that  he  has 
experienced  this  no  less  than  four  times. 
*»  It  is  possible  that  esthetic  taste  is  not 
bo  strongly  developed  in  the  electrical  en- 
gineer, and  a  writer  in  The  Builder^  of 
London,  has  been  falling  foul  of  many  of 
the  arc  lamp-post  designs  which  endeavor 
to  combine  utility  with  beauty  in  this 
country.  Incidentally  the  remark  may  per- 
haps be  permitted  that  in  London,  how- 
ever, a  high  factor  of  safety  and  high  ten- 
sile resistance  appear  to  be  the  attributes 
of  highest  value,  in  view  of  the  vagaries 
of  some  of  the  petrol-driven  omnibuses, 
which  have  violent  skidding  propensities. 
Dealing,  however,  with  artistic  design,  the 
article  points  out  that  very  weak  con- 
structive lines  are  employed  in  the  de- 
sign, and  the  fallacy  of  developing  an  arc 
lamp-post  with  a  bent  bracket  from  an 
architecturally  regular  column  by  means 
of  interposing  an  imitation  capital  at  the 
top  of  the  column  is  exposed.  The  writer 
suggests  that  study  of  some  of  the  old 
English  inn  sign  posts  would  be  of  edu- 
cational value  to  the  arc  lamp-post  de- 
signer, and  it  certainly  appears  as  if 
many  of  the  beautiful  structures  intended 
to  carry  the  old  sign  boards  would  be 
amply  strong  enough  in  design  to  serve 
as  models  for  the  greatest  modern  adver- 
tising agency — an  arc  lamp. 


FIG.    I. 

Cognate  to  this  subject  is  the  recent 
progress  in  electric  arc  lamps,  and  a  very 
interesting  translation  appeared  recently 
in  Tlie  Electrical  Rcviezv,  derived  from  a 
long  article  by  Dr.  B.  Monasch  in  the 
Electrotechnischc  Zeitschrift.  After  dis- 
cussing the  history  of  arc  lamp  lighting 
Dr.  Monasch  gives  a  series  of  candle- 
power  illumination  curves  for  lamps 
of  variou^  type,  each  consuming  825 
watts  (Fig.  i).  The  curves  show  the 
flame  arc  (Curve  I.),  the  Blondel  arc 
(Curve  II.),  the  ordinary  open  arc 
(Curve  III.)  and  the  enclosed  arc  (Curve 
IV),  suspended  eight  meters  above  the 
ground  and  60  meters  apart,  the  plane  of 
readings  being  i  meter  above  the  ground. 
In  Curve  I.  the  irregularity  factor  is  14.1 
and  energy  consumption  per  average  lux 
119  watts.  In  Curve  II.  the  I.  F.  ,is  6.4 
and  consumption  per  lux  121  watts.  In 
Curve  III.  the  I.  F.  is  6.4  and  the  con- 
sumption 353,  while  in  Curve  IV.  the  I.  F. 
is  3.9  and  consumption  550  watts.  There- 
fore, the  street  lighting  the  Blondel  arc 
gives  the  best  all  round  results  as  regards 
uniformity  and  consumption,  though  the 
enclosed  arc  also  gives  good  uniformity. 
As  regards  inside  lighting,  Table  No.  i, 
compiled  by  Dr.  Monasch  and  Dr.  Bloch, 
is  interesting. 

Efforts  are  -continually  being  made  on 
the  part  of  lamp  manufacturers  to  reduce 
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the  limit  of  brilliance  of  each  indivickial 
metal  filament  lamp,  while  at  the  same 
time  preserving  the  necessary  mechanical 
strength  of  filament,  in  order  to  meet  the 
demand  for  a  lamp  which  can  be  used  in 
an  ordinary  room  without  excess  light  in- 
tensity. There  are  great  constructive  dif- 
ficulties in  the  way  of  this,  and  any  fresh 
advance  in  this  direction  is,  therefore,  of 
peculiar  interest.  One  mode  by  which  the 
result  may  eventually  be  obtained  is  by 
the  use  of  a  double  drum  ty\)e  of  sus- 
pension, and  the  way  in  which  the  problem 
is  tackled  by  the  Siemens  Brothers'  Dy- 
namo Works,  Ltd.,  is,  therefore,  of  in- 
terest. Their  latest  lamp  consists  of  a 
double  set  of  suspenders,  the  filament  be- 


ing passed  through  a  complete  circuit,  first 
round  the  lower  and  then  round  the  upper 
set.  In  this  way  great  mechanical 
strength  is  secured,  owing  to  the  shortness 
of  span  of  each  section  of  wire,  while  at 
the  same  time  the  greatest  amount  of  light 
emission  is  obtained. 


A  vol',  illumina- 
tion in  lux 
1  m.  abovf! 

AiTiin.ui'mi'nl  of  Uinips.  the  ground. 

Win  lly  indirot'l  lighting 
witli  llir  -f  carbon 
below    80  to  100 

^^■holl,v  indirect  lighting 
svltJi  the  carbons  as 
nsual  (J-  carbon  above)riO  to    70 

Spmi-indirect   lightin.^\ .  .80  to    00 

Ordinary  direct  lighting..  .60  to    70 

Nprnst   lamp  lighting...        ."ic 

('.•irbop-tilamont  incan- 
descent   lamp    lighting        40 


Watts  consump- 


tion per  aver- 
age lux  .^nd 
per  100  sq.  m. 
of  floor  space. 


]  2  to  2-1 
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15  to. 

1 6  to  : 
44 

80 


THE   CHARLOTTENBURG   BRIDGE. 


Lighting  the  Most  Expensive  Bridge 
in  Germany 

The  most  beautiful  and  most  expensive 
bridge  in  Germany  was  opened  on  April 
22  of  this  year  in  the  city  of  Charlotten- 
burg.     The  two  colossal  columns  of  sand- 


stone serve  as  standards  for  the  support  of 
arc  lamps,  which  are  suspended  from  a 
bronze  band  near  the  top,  and  which  fur- 
nish the  principal  illumination  for  the 
bridge  and  its  entrance.  The  regular 
street  lampposts  may  be  seen  remaining 
in  their  usual  positions. 
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An  Installation  of  Display  Street  Lighting  With  Gas 


By  Victor  L.  Scott. 


No  subject  has  been  so  much  talked 
about  during  the  past  year  in  the  field  of 
lighting  as  the  installation  of  special  sys- 
tems of  street  lighting  for  purposes  of 
special  display.  Many  of  these  have  been 
put  in  as  a  result  of  private  enterprise 
through  the  agency  of  boards  of  trade  or 
business  men's  associations. 

Heretofore  the  electric  light  has  in- 
variably been  used,  it  apparently  never 
having  occurred  to  the  gas  companies  that 
they  were  in  the  race  at  all.  I  could  not 
see  the  logic  nor  necessity  of  such  an  atti- 
tude on  the  part  of  gas  light.  On  the  con- 
trary, most  of  the  installations  which  had 
created  such  a  furore  were  exhibitions  of 
cast  iron  and  glass  ware  rather  than  of 
model  street  illumination.  In  admiring  the 
gorgeous  lamp-posts  the  enthusiastic  citi- 
zen had  neglected  to  take  notice  of  the 
comparative  darkness  of  the  streets. 

Why  should  not  the  gas  arc,  which  had 
long  done  excellent  service  in  outside 
lighting  in  front  of  individual  stores,  be 
utilized  for  general  display  street  light- 
ing? I  took  the  matter  to  the  general 
manager  of  the  company  with  which  I 
had  become  connected  as  illuminating  en- 
gineer— the  Portland  (Oregon)  Gas  Com- 
pany. The  manager,  Mr.  L.  A.  Klein, 
after  hearing  my  case  advised  me  to  go  to 
Seattle,  study  the  installations  there,  and 
prepare  to  present  my  case  to  the  property 
holders  of  this  city.  On  my  return  I 
roughly  sketched  in  pencil  the  form  of 
post  shown  in  Fig.  i.  and  asked  Artist 
Bailey  to  draw  it  out  in  proper  form.    He 


protested,  saying  that  the  design  was  ab- 
surd, but  drew  it  out  into  a  working  plan. 

Armed  with  this  sketch  I  proceeded  to 
corral  the  property  owners  of  Washington 
street  and  succeeded  in  closing  what  is 
probably  the  largest  flat  rate  gas  contract 
in  this  country  with  private  parties.  The 
Washington  street  owners  contracted  for 
an  installation  of  loo  posts,  each  carry- 
ing three  gas  arc  lamps,  as  shown  in  the 
illustration,  the  posts  to  be  placed  lo  to 
the  block  of  200  feet,  five  on  each  side  of 
the  street.  For  these  the  gas  company  is 
to  receive  $7.50  per  month  for  five  years. 
Each  post  will  furnish  from  iioo  to  1200 
candle-power,  or  about  12,000  candle- 
power  per  block  of  200  ft.  If  you  will 
figure  this  out  you  will  see  that  it  is  a 
much  higher  illumination  than  is  produced 
by  the  tungsten  installations  of  similar 
character;  in  fact,  it  will  make  Washing- 
ton street  the  "  Great  White  Way  of  the 
Pacific  Coast." 

Gas  men  will  be  interested  to  know  that 
this  contract  was  secured  in  competition 
with  the  cheapest  possible  source  of  elec- 
tric current.  Current  here  is  obtained 
from  a  water  power  station,  and  was  of- 
fered at  3^-2  cents  per  kilowatt-hour,  with 
free  maintenance  of  tungsten  lamps,  which 
brought  the  rate  for  current  down  to 
about  iJ/2  cents  net. 

I  may  add  that  we  found  the  regular 
opalescent  globe  too  easily  broken  for 
practical  use,  and  substituted  for  it  a  sand- 
blasted globe,  which  gives  much  better 
diffusion.     Separate  mains  were  laid  for 
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FIG.    I. — ORNAMENTAL   GAS   LAMP   STANDARD,    WASHINGTON    STREET,   PORTLAND,   ORE. 


the  installation  and  a  pressure  regulator 
installed  on  each  block,  which  reduces  the 
consumption  of  gas  to  less  than  20  ft. 
per  hour  for  each  lamp. 

Now  that  it  has  been  demonstrated  what 
can  be  done  with  gas  lighting  to  boom  a 
street,  and  indirectly  the  entire  city,  prop- 
erty owners  on  other  streets  are  beginning 
to  agitate  the  matter  of  better  lighting, 
and  it  is  probable  that  other  installations 
will  follow.  All  this  represents  less  than 
60  days  of  work. 

As  there  has  already  been  some  in- 
quiry from  those  interested  in  gas  light- 
ing for  working  details  of  our  plan,  Man- 
ager Klein  states  that  the  Portland  Gas 
Company  will  furnish  full  working  plans 
and  mechanical  data  to  any  one  who 
wishes  it. 


When  one  considers  how  long  and  suc- 
cessfully the  gas  arc  has  been  used  for 
outdoor  lighting,  it  strikes  one  as  remark- 
able that  the  gas  companies  have  so  en- 
tirely missed  their  opportunity  in  the  pres- 
ent movement  for  display  street  lighting. 
They  seem  to  have  let  the  matter  go  en- 
tirely by  default.  High  pressure  gas  light- 
ins:  is  reported  to  be  largely  used  in  Euro- 
pean cities  for  special  installations,  but  it 
is  not  at  all  necessary  that  we  wait  for 
the  development  of  this  method  in  order 
to  secure  a  fair  share  of  the  improved 
street  lighting  in  this  country.  The  gas 
arc  just  as  we  have  it,  as  demonstrated  in 
the  present  case,  is  quite  capable  of  enter- 
ing into  successful  competition  with  the 
best  forms  of  electric  lamps  now  in  exis- 
tence. 
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A  Device  for   Promoting   Tungsten 
Street  Lighting 

The  advantages  of  the  low  voltage 
series  tungsten  lamp  for  street '  lighting- 
need  not  be  set  forth  here ;  every  electrical 
engineer  is  perfectly  familiar  with  them. 
It  is  simply  a  question  of  practicability. 
To  operate  the  system  successfully  neces- 
sitates an  automatic  cut-out  device,  by 
means  of  which  the  line  current  will  be 
continued  and  the  energy  of  each  individ- 
ual lamp  compensated  for  in  case  of  break- 
age of  the  filament.  A  simple  device  for 
meeting  this  condition  is  offered  by  Mr. 
J.  H.  Hallberg,  of  30  Greenwich  avenue. 
New  York  City.  This  devir  is  illustrat- 
ed below,  and  is  thus  cleaf!  scribed  by 
Mr.  Hallberg:  ^'" 

The  Hallberg  cut-out  is  \  lerproof  and 
mounted  in  solid  oxidized  copper  case,  with 
-all  parts  carefully  designed,  constructed  and 
insulated. 

Within  the  cut-out  case  is  a  shunt  wind- 
ing of  exceptionally  high  resistance   relative 


THE    HALLBERG    CUT-OUT. 


to  the  lamp.  This  winding  diverts  less  than 
one  hundredth  of  an  ampere  from  the  lamp. 
In  case  of  lamp  breakage,  however,  the 
shunt  winding  exerts  a  powerful  pull  on  an 
armature,  which  trips  the  compensating  unit 
into  circuit  through  silver  lined  contacts  of 
large  capacity. 

This  device  should  have  a  considerable 
influence  in  promoting  the  better  lighting 
of  streets  and  parks  by  the  use  of  this 
most  efificient  of  all  ■  systems  of  incandes- 
cent electric  lighting. 

Hand-Decorated  Globes  and  Shades 

French  and  Bohemian  glass  has  long- 
been  famous  the  world  over  for  the  beauty 
of  its  decoration.  Glass  decorating  was 
brought  to  a  high  state  of  perfection  in 
Bohemia  centuries  ago,  a  is  been  to  a 

greater  or  less  extent  a  ...cl  transmit- 
ted from  father  to  son  through  many  gen- 
erations. On  account  of  this  hereditary 
talent  and  long  experience,  together  with 
the  cheapness  of  living  in  that  country, 
Bohemia  has  succeeded  in  holding  the 
markets  of  this  country  for  its  wares  even 
in  the  face  of  a  high  duty.  There  has 
been  Uttle  attempt  to  put  hand  decorated 
ware  of  American  manufacture  upon  the 
market. 

The  v^unsoiidated  Lamp  and  Glass 
Company,  of  Coraopolis,  Pa.,  who  are  vet- 
erans in  the  shade  business  in  this  coun- 
try, would  seem  to  be  flying  in  the  face  of 
tradition,  if  not  of  Providence,  by  putting 
out  a  full  line  of  hand-painted  shades 
which  are  the  product  of  American  arti- 
sanship — but  they  have  the  courage  of 
their  convictions.  In  mechanical  effects 
America  has  always  been  far  in  the  lead. 
but  there  is  an  individuality  and  distinct- 
ness about  free  hand  work  which  no  me- 
chanical device  can  approach.  It  is  the 
difference  between  handwriting  and  type- 
writing or  printing.     It  always  expresses 
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more  than  the  possible  symbols.  Those 
who  appreciate  this  quality  of  individual- 
ity and  personality  in  decorative  art  will 
be  pleased  to  examine  this  American  in- 
novation of  the  Consolidated  Company. 

Tantalum  Lamps   for   Railway    Car 
Lighting 

That  the  subject  of  lighting  railway 
cars  is  being  given  the  recognition  which 
its  importance  demands  is  evidenced  by 
the  flourishing  condition  of  the  Car  Light- 
ing Engineers'  Association,  which  has  re- 
cently held  its  successful  second  annual 
convention.  In  considering  the  subject 
street  and  interurban  electric  cars  must  be 
included  as  well  as  passenger  coaches  on 
steam  railways. 

Whatever  may  be  the  actual  arguments 
in  favor  of  gas  lighting,  and  they  are  not 
a  few,  the  fact  is  plainly  evident  that  the 
tendency  for  all  classes  of  car  lighting  in 
this  country  is  toward  electricity.  The 
electric  light  in  America  seems  to  have 
something  of  the  prestige  attaching  to  it 
that  the  European  gives  to  a  coat-of-arms 
— it  is  a  mark  of  quality.  In  the  case  of 
electrically  propelled  cars,  of  course,  no 
other  form  ^  ;ht  is  to  be  considered  for 
a  moment,  c...  the  use  of  electricity  on 
steam-driven  cars  is  undoubtedly  making 
very  rapid  headway. 

The  question  of  the  best  form  of  lamp 
for  the  purpose,  therefore,  assumes  impor- 
tance. In  all  cases  a  good  quality  of  il- 
lumination and  durability  in  the  life  of  the 
lamp  are  prime  requisites.  In  the  case  of 
steam-driven  cars  where,  so  to  speak,  a 
central  station  has  to  be  put  upon  wheels. 


THE  BUCKEYE  TANTALUM   LAMP  FOR  RAILWAY 
CAR  LIGHTING. 


the  question  of  efficiency  also  is  of  great 
importance.  It  is  to  be  expected  that  seri- 
our  efforts  would  be  made  to  adapt  the 
newer  forms  of  metallic  filament  lamps  for 
railway  service.  The  Buckeye  Electric 
Company,  Cleveland,  Ohio,  seems  to  have 
been  successful  in  producing  a  tantalum 
lamp  for  railway  service  that  offers  many 
advantages.  These  are  produced  in  two 
sizes,  16  and  32  candle-power,  and  have  a 
consumption  of  2.3  watts  per  candle, 
which  is  a  very  material  reduction  from 
the  4  watts  per  candle,  which  was  the  av- 
erage with  the  carbon  filament  type. 

Besides  its  advantage  in  higher  efficien- 
cy the  tantalum  lamp  also  has  a  less  vari- 
ation in  candle-power  with  fluctuations  of 
voltage,  a  point  of  no  inconsiderable  ad- 
vantage in  railway  work,  where  there  are 
necessarily  comparatively  large  voltage 
variations. 

Lastly,  it  is  claimed,  apparently  on  sub- 
stantial evidence,  that  the  tantalum  fila- 
ment is  less  susceptible  to  mechanical 
breakage  than  the  carbon  filament.  The 
lamp,  therefore,  presents  on  the  whole  a 
distinct  advance  in  electric  car  lighting. 

Testing     "  Electrical  Measuring 
nsf'^^aments 

The  BureL  jf  Standards,  Washington, 
D.  C,  has  issued  a  pamphlet  under  the 
above  title,  which  is  Bureau  Circular  No. 
20.  This  is  a  very  comprehensive  and 
authoritative  treatment  of  the  subject,  and 
may  be  had  free  upon  application  to  the 
Bureau. 

Besides  describing  the  various  constants 
and  instruments  for  their  measurement  a 
full  schedule  of  fees  for  making  the  va- 
rious tests  is  given,  also  a  list  of  publica- 
tions dealing  with  electrical  measure- 
ments. Those  having  occasion  to  use  such 
instruments  will  do  well  to  procure  a  copy 
of  this  circular. 

Alaska- Yukon-Pacific  Exposition 
Prizes 

The  General  Electric  Company,  Sche- 
nectady, N.  Y.,  announces  that  it  has  re- 
ceived grand  prizes,  which  are  the  high- 
est award  given,  at  this  Exposition  in  each 
class  of  electrical  apparatus  in  which  an 
exhibit  was  made  by  the  company.  Among 
these  were  incandescent  electric  lamps. 
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Papers  Presented  at  the  Third  An- 
nual Convention  of  the  Illuminat- 
ing Engineering  Society,  Held  in 
New  York  City,  September  27, 
28  and  29 

The  Ethics   of  Illuininatiiig  Engineering. 
By  E.  L.  Elliott. 

The  author  divides  the  subject  into  two 
divisions :  the  relation  of  the  engineer  to 
his  client,  and  the  relation  of  the  engineer 
to  his  fellow  engineers.  Under  the  first 
division  the  following  propositions  were 
laid  down :  The  consulting  engineer  is  en- 
titled to  compensation  for  advice  given  as 
the  result  of  special  knowledge  on  the  par- 
ticular subject  treated.  Where  there  is 
no  special  knowledge  there  is  no  ethical 
basis  for  a  fee.  On  this  point  the  writer 
pointed  out  the  necessity  of  some  recog- 
nized standard  of  proficienc)'  in  the  illumi- 
nating engineering  profession.  The  two 
factors  which  determine  the  amount  of  the 
fee  for  advice  arc  the  extent  and  accuracy 
of  the  engineer's  knowledge,  and  the  bene- 
fit which  a  client  will  receive  from  the  ad- 
vice. A  fee  contingent  upon  the  saving 
in  illuminant  effected  by  the  engineer's 
advice  the  writer  considers  very  question- 
able, for  the  reason  that  it  offers  an  in- 
centive for  fraudulent  practice. 

An  illuminating  engineer  should  not 
serve  two  clients  who  are  close  com- 
petitors, nor  can  he  offer  his  services  in 
a  consulting  capacity  if  he  is  under  a  re- 
taining fee  with  a  manufacturer  of  lumi- 
nants  or  lighting  appliances,  except  to  ad- 
vise in  regard  to  the  use  of  such  lumi- 
nants  or  appliances  as  are  manufactured 
bv  the  client  retaining  him.  An  illumi- 
nating engineer  cannot  ethically  oft'er  to 
pive  free  consultino-  advice  when  retained 


by  a  manufacturer,  except  his  connection 
be  well  known,  and  it  he  understood  that 
his  advice  is  primarily  in  the  interests  of 
the  client  retaining  him. 

A  consulting  illuminating  engineer  may 
also  do  construction  work,  but  in  such 
cases  the  profit  on  the  work  should  be 
made  a  distinct  item  from  any  fee  for  con- 
sultation, or  laving"  out  plans.  A  con- 
structing illuminating  engineer  should  not 
act  in  a  consulting  capacity  if  he  has  any 
financial  interests  in  the  material  used. 

In  regard  to  the  relation  of  the  engi- 
neer It)  his  fellow  engineers,  no  effort 
should  be  made  to  secure  work  known  to 
have  been  already  secured  by  another  en- 
gineer, nr  to  criticise  an  installation  that 
has  been  put  in  by  an  engineer  for  the 
])ur])o.sc  of  securing  the  contract  for  re- 
modeling it.  Every  member  of  the  il- 
luminating engineering  profession  should 
contribute  as  far  as  possible  to  the  general 
knowledge  and  progress  of  the  science. 

The  Work  of  Dr.  Carl  Alter  von  W'els- 
baeJi  In  the  Tlehi  of  Artificial  Illunil- 
nants.     V>y  (ieorge  S.  Barrows. 

Mr.  Barrows  traced  the  work  of  Dr. 
\\'elsbach  from  his  earliest  observations 
on  the  peculiar  light-giving  properties  of 
the  rare  earths  until  the  present  day.  He 
described  not  only  the  remarkable  chemi- 
cal discoveries  that  revolutionized  gas 
lighting,  but  also  traced  the  history  and 
progress  of  the  commercial  exploitation  of 
these  discoveries.  He  also  gave  a  brief 
outline  of  the  work  of  Dr.  Welsbach  in 
the  field  of  the  metallic  filament  electric 
lamp.  The  paper  brings  together  in  a 
compact  and  interesting  form  the  principal 
events  in  the  life  of  this  remarkable  scien- 
tific investigator,  and  places  them  in  a 
convenient  form  for  reference. 
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The  Progress  of  Illuminating  Engineering 
in  Europe.  By  H.  Thurston  Owens. 
The  author  refers  particularly  to  the 
founding  of  The  Illuminating  Engineer 
by  Mr.  Leon  Gaster,  in  London,  Janu- 
ary I,  1908,  also  the  Cantor  lectures  given 
before  the  Royal  Society  of  Arts  by  Mr. 
Gaster  during  the  past  winter.  The  forma- 
tion of  the  British  Illuminating  Engineer- 
ing Society  is  also  an  accomplished  fact; 
so  that  illuminating  engineering  may  be 
fairly  said  to  have  secured  a  recognized 
position  in  England.  A  very  brief  review 
of  the  street  lighting  in  a  number  of  Eu- 
ropean cities  is  given,  particular  attention 
being  called  to  high  pressure  gas  light- 
ing. 

Diffusing  Mediums.  By  Albert  J.  Marsh- 
all. 
The  writer  particularly  objects  to  the 
use  of  plain  frosted  or  sand-blasted  glass 
globes,  especially  where  more  than  one 
electric  lamp  is  placed  within,  his  objec- 
tion being  that  the  bright  spots  of  light 
produced  by  the  filament  are  objection- 
able in  themselves,  and  particularly  so 
when  unsymmetrically  placed  in  the 
.globes.  He  suggests  opal  glass  depolished 
by  etching,  or  sand  blasting,  or  slightly 
depolished  prismatic  glass.  The  writer 
also  makes  a  general  plea  for  more  atten- 
tion to  the  subject  of  glassware  in  connec- 
tion with  lighting  fixtures,  pointing  out 
the  absurdity  of  placing  glassware  of  some 
particular  design  upon  a  fixture  having  a 
totally  dififerent  motif  in  its  artistic  con- 
ception. A  more  definite  method  of  speci- 
fying the  different  varieties  of  diffusing 
glass,  such  as  opal,  opaline,  etc.,  is  also 
urged. 

Illuminating  Engineering  from   the  Edu- 
cational Standpoint.     By  F.  K.  Richt- 
meyer. 
The    winter,    who    is    an    instructor    in 
physics  in  Cornell  University,  points  out 
that  an  educational  institution  has  a  two- 
fold purpose — to  furnish  instruction  in  the 
fundamentals  of  the  various  subjects,  and 
to  direct  and  carry  out  original  research. 
Fulfilling   the    former    of   these    purposes, 
general  courses  in  photometry  and  allied 
subjects  should  be  given  as  a  basis  for  the 
specialized  work  of  the  illuminating  engi- 
neer.    The  courses  offered  along  this  line 


at  Cornell  University  are  given.  The  im- 
portance of  research  work  which,  general- 
ly speaking,  can  only  be  done  in  connec- 
tion with  college  or  university  facilities, 
is  also  emphasized ;  it  is  by  such  work 
that  all  specialized  branches  of  engineer- 
ing must  depend  for  their  ultimate  ad- 
vancement. 

The  Photomctrical  Laboratory  of  the 
United  Gas  Improvement  Company. 
By  C.  O.  Bond. 
The  laboratory  described  by  the  author 
is  undoubtedly  the  finest  of  its  kind  con- 
nected with  any  gas  company  in  this 
country,  if  not  in  the  world.  As  the 
equipment  of  this  laboratory  was  begun 
during  the  past  year,  and  is  not  yet  com- 
pleted, it  shows  the  remarkable  increase 
in  importance  attached  to  the  work  of 
photometry  and  standardization  by  the 
gas  industry.  The  laboratory  occupies  an 
entire  two-story  and  basement  building, 
26  X  100  ft.  in  dimensions,  and  contains 
special  gas  holders,  compressors,  calori- 
meters and  the  most  modern  photomctri- 
cal apparatus,  together  with  certified  pri- 
mary standard  light-sources  from  several 
European  as  well  as  American  authori- 
ties. From  the  description  given  it  would 
seem  that  nothing  has  been  omitted,  at 
least  in  the  general  plan  as  laid  out,  that 
could  in  the  slightest  way  aid  in  the  in- 
vestigation of  the  properties  and  use  of 
illuminating  gas  for  every  possible  pur- 
pose. The  laboratory  is  located  at  the 
Point  Breeze,   Philadelphia,   Gas  Works. 

The  Physical  Laboratory  of  the  National 
Electric  Lamp  Association.     By  Dr. 
Edward  P.  Hyde,  Director. 
The     introductory     paragraph     of     Dr. 
Hyde's  paper  is  the  clearest  and  most  suc- 
cinct   statement    of    the    principles    of    il- 
luminating engineering  that   has   perhaps 
ever  appeared : 

The  inception  and  development  of  the  sci- 
ence and  art  of  illuminating  engineering  con- 
stitute an  epoch  in  the  progress  of  civiliza- 
tion. Its  principles  rest  on  the  correlation, 
after  a  new  scheme,  of  the  scattered  phe- 
nomena of  the  ancient  sciences  of  physics, 
phj'siology  and  pS3'chologv  and  the  dictates 
of  the  ancient  art  of  architecture.  Its  ac- 
complishments depend  on  the  aopHcation  of 
its  principles  to  the  solution  of  practical  prob- 
lems of  lighting.  One  of  its  most_  attractive 
and  yet  most  perplexing  features  is  its  very 
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complexity.  The  phenomena  and  laws  of  the 
sciences  of  physics,  physiology  and  psychol- 
ogy are  well  established ;  the  dicta  of  the  art 
of  architecture  are  well  formulated;  the  cor- 
relation of  these  laws  and  dicta  as  a  basis 
of  practical  application  to  lighting  is  a  dis- 
tinct achievement  of  the  new  art  and  science 
from  which  this  society  has  taken  its  name. 

Dr.  Hyde  then  describes  briefly  the 
ideals  which  underlie  the  Physical  Lab- 
oratory of  the  National  Electric  Lamp 
Association,  which  is  undoubtedly  the 
most  unique  and  significant  institution 
ever  established  by  a  purely  commercial 
corporation.  Broadly  speaking,  it  is  a 
general  research  laboratory,  working  on 
broad  and  absolutely  unrestricted,  lines, 
and  occupied  in  investigating  the  most 
abstruse  problems  of  pure  science.  The 
careful  student  of  science  knows  that  all 
practical  applications,  which  are  the  basis 
of  modern  commercial  life,  have  their 
origin  in  just  such  theoretical  investiga- 
tions. The  remarkable  aspect  of  this  par- 
ticular case  is  that  the  more  or  less  re- 
mote connection  between  pure  and  applied 
science  should  be  so  fully  recognized  by 
men  whose  tastes  and  energies  have  been 
entirely  confined  to  commercialism.  As 
an  example  of  broad-minded,  far-seeing 
business  acumen,  the  founding  of  the  lab- 
oratory of  the  National  Electric  Lamp 
Association  is  without  a  parrallel. 

The  general  plan  thus  far  laid  out  in- 
volves the  division  of  the  work  into  three 
general  classes  of  problems ;  first,  those 
that  have  to  do  with  the  production  of 
luminous  energy;  second,  those  that  have 
to  do  with  the  utilization  of  luminous  en- 
ergy ;  third,  those  that  have  to  do  with  the 
effects  of  luminous  and  attendant  radia- 
tion. While  each  of  these  departments 
will  overlap,  it  is  proposed  to  have  a 
trained  specialist  in  charge  of  each.  These 
have  already  been  chosen  as  follows :  Mr. 
F.  E.  Cady,  Division  L ;  Dr.  Herbert  E. 
Ives,  Division  IL ;  Dr.  Percy  W.  Codd. 
Division  HL 

The  laboratory  has  already  been 
equipped  with  the  necessary  mechanical 
apparatus  for  instrument  making,  and 
photometric  and  other  apparatus  of  the 
most  modern  type  was  purchased  by  Dr. 
Hyde  in  Europe  during  the  past  summer, 
and  will  be  installed  as  rapidly  as  re- 
ceived. Those  who  have  had  a  personal 
acquaintance   with   the   several   specialists 


will  have  no  doubts  as  to  the  high  quality 
of  work  which  will  be  carried  on  under 
Dr.  Hyde's  direction  in  this  remarkable 
institution. 

Notes  on  Chemical  Luminousness  of  Rare 
Earths.     By  Dr.  Angelo   Simonini. 

Dr.  Simonini  is  one  of  Dr.  Welsbach's 
chief  assistants,  and  has  been  familiar 
with  his  work  from  the  beginning.  He 
gives  in  this  short  paper  results  of  experi- 
ments carried  out  some  fifteen  years  ago, 
and  derives  therefrom  a  theory  for  the 
phenomena  of  luminescence  of  the  Wels- 
bach  mantle. 

The  Light  of  the  Firefly.     By  Dr.  H.  E. 
Ives  and  W.  W.  Coblentz. 

After  referring  to  the  original  work  of 
Professors  Langley  and  Berry  and  de- 
scribing accurately  their  methods  of  in- 
vestigation, the  writers  draw  from  their 
own  investigations  the  following  very  in- 
teresting conclusion  as  to  the  relative  ef- 
ficiencies of  the  light  of  the  firefiy  and 
that  of  incandescent  electric  lamps. 

The  efficiency  of  the  light  of  the  car- 
bon filament  lamp  is  .43  per  cent. ;  in 
other  words,  of  all  the  energy  consumed 
only  .43  per  cent,  is  converted  into  light. 
The  tungsten  lamp  has  an  efficiency  of 
1.3  per  cent.,  and  the  mercury  arc  3.8  per 
cent.  The  efficiency  of  the  light  of  the 
firefly  is  96.5  per  cent.  JNIaking  the  com- 
parison in  another  form :  the  carbon  fila- 
ment lamp  has  an  efficiency  of  83  watts 
per  mean  hemispherical  candle ;  the  tungs- 
ten lamp  1.6  per  cendle,  and  the  metallic 
arc  .55  watts  per  candle.  In  comparison 
with  these  the  firefly  has  an  efficiency  of 
.02  watts  per  candle. 

Allowable  Amplitudes  and  Frequencies 
of  Voltage  Flitcfiiations  in  Incandes- 
cent Lamps.  By  Dr.  Herbert  E.  Ives. 
The  title  of  this  paper  indicates  the 
highly  technical  nature  of  the  discussion. 
In  its  practical  application  the  investiga- 
tion was  directed  toward  determining  the 
conditions  under  -which  incandescent 
lamps  would  produce  a  perceptible  flicker 
when  run  on  alternating  current  of  dif- 
ferent frequencies.  The  author  finds  that 
the  lamps  requiring  the  highest  frequency 
to  prevent  flicker  are  the  tungsten  25  and 
40-watt.  Those  permitting  the  lowest  fre- 
quency are  the  series  lamps.    This  was  to 
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be  expected,  since  the  rapidity  of  heating 
and  cooling  must  be  dependent  upon  the 
thickness  of  the  filament. 

The  Principles  of  Shades  and  Reflectors. 
By  Dr.  Louis  Bell. 

In  this  paper  Dr.  Bell  has  drawn  in  an 
exceptionally  clear  and  understandable 
manner  the  general  principles  affecting 
the  performance  of  refliectors.  His  ex- 
position of  the  effect  of  depolishing  pris- 
matic reflectors  is  particularly  lucid,  and 
should  dispel  any  misconceptions  on  this 
point  that  have  heretofore  existed.  A 
careful  reading  of  this  paper  will  put  even 
the  layman  in  possession  of  the  principles 
of  reflection  to  such  an  extent  that  he 
could  become  a  competent  judge  of  the 
relative  merits  and  demerits  of  the  vari- 
ous types  of  shades  and  reflectors  found 
upon  the  market. 

Standard  Relations  of  Light  Distribution. 
By  Arthur  J.  Sweet. 

The  writer  likens  the  first  stages  of  il- 
luminating engineering  to  the  pioneer 
laying  out  highways  in  a  new  country, 
and  rightly  claims  that  if  this  new  science 
is  to  become  an  actual  power  for  general 
good  its  principles  must  be  reduced  to 
standard  formulae  and  tables  which  can 
be  used  by  the  non-professional  as  well 
as  the  trained  engineer.  To  carry  this 
purpose  a  step  further  the  author  shows 
the  theoretical  solution  of  a  number  of 
typical  problems,  and  gives  ideal  distribvt- 
tion  curves  for  lighting  units  which  will 
produce  the  desired  results  under  given 
conditions.  These  curves  are  intended  to 
serve  as  guides  in  the  selection  of  proper 
lighting  units  in  the  various  practical 
problems  that  may  arise. 

In  the  summary  the  author  says : 

When  the  commercial  interests  furnish 
light  units  giving  the  three  correct  distribu- 
tions, the  problem  of  illumination  design  in 
what  are  frequently  its  most  important  fac- 
tors— relative  intensity  of  illumination,  aver- 
age intensity  and  total  number  of  light  units 
required — will  be  reduced  to  the  simplicity 
of  a  table  which  can  be  applied  to  concrete, 
practical  problems  by  any  intelligent  man. 
When  that  day  comes,  we  shall  iind  correct 
illumination  the  rule  in  the  home,  the  office 
and  the  store,  and  not,  as  at  present,  the 
rarely-met- with  exception. 


The    Problem    of    Lleterochromatic    Pho- 
tometry.    By  Preston  S.  Millar. 

The  problem  which  Mr.  Millar  discusses 
derives  its  practical  importance  from  the 
varying  colors  of  present  commercial 
light-sources.  This  complication  seems 
likely  to  increase  rather  than  decrease. 
The  practice  of  using  the  flame  as  a  pri- 
mary standard,  and  particularly  a  flame  of 
such  reddish  color  as  the  standards  now 
accepted,  also  has  an  important  bearing 
on  the  photometry  of  sources  of  such 
whiteness  as  the  tungsten  lamp  and  the  in- 
candescent gas  mantle.  The  paper  gives 
the  results  of  a  number  of  experiments 
carried  out  at  the  Electrical  Testing  Lab- 
oratories, with  different  observers  and  dif- 
ferent instruments.  The  results  show  that 
the  range  of  discrepancies  was  in  some 
cases  very  considerable.  The  conclusions 
of  the  paper  are  as  follows : 

From  the  foregoing  considerations  it  ap- 
pears that  verj-  serious  discrepancies  are  en- 
countered in  commercial  practice  where  the 
illuminants  tested  differ  in  color  from  avail- 
able standards  of  luminous  intensity.  There 
seems  reason  to  hope,  however,  that  in  the 
transfer  of  our  candle  power  unit  from  its 
present  color  to  that  of,  say,  the  tungsten 
lamp,  no  insurmountable  difficulties  will  be 
encountered,  provided  that  a  sufficient  num- 
ber of  experienced  observers  co-operate  in 
making  the  determinations. 

To-day  the  candle  power  of  a  tungsten 
lamp  or  of  a  mantle  gas  lamp  may  be  stated 
with  fair  accuracy,  although  not  so  accurate- 
ly as  the  conditions  really  demand.  Tests  of 
illuminants  whose  color  values  differ  largely 
from  the  color  values  of  standard  lamps  are 
uncertain  to  a  degree  which  is  beyond  the 
limits  allowable  in  good  engineering  prac- 
tice. 

Some   Results   Obtained    Through   Illum- 
inoinetry.     By  Norman  Macbeth. 

The  writer  gives  the  results  of  measure- 
ments taken  with  the  Sharp-Millar  illum- 
inometer  in  a  room  especially  fitted  up  for 
the  purpose  at  the  factories  of  the  Wels- 
bach  Company.  A  portion  of  the  room, 
12  X  20  ft.,  was  curtained  off  and  lined 
with  black.  A  four-light  inverted  mantle 
fixture  was  put  up,  and  illuminometer 
measurements  taken  at  planes  4,  6  and  8 
ft.  below  the  light-source.  The  values 
thus  found  by  actual  measurements  are 
then  compared  with  the  theoretical  values, 
and  several  methods  are  described  of  de- 
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termining   the    lumens    efficient    within    a 

given  zone. 

Factory  Lighting.     By  L.  B.  Marks. 

The  writer  gives  a  very  complete  re- 
view of  the  lighting  conditions,  both  day- 
light and  artificial,  in  four  machine  shops 
doing  small,  accurate  work,  and  a  silk 
ribbon  factory.  In  all  these  localized  light- 
ing was  used  for  the  artificial  illumination. 
The  paper  contains  much  new  and  valu- 
able data  of  a  kind  of  which  exceedingly 
little  has  ever  been  published.  The  au- 
thor's conclusions  are  as  follows : 

1.  The  illumination  produced  by  each  larnp 
is  confined  to  a  very  small  zone  which  is  bril- 
liantly illuminated,  while  contiguous  parts  of 
the  working  space  where  good  light  is 
needed,  are  in  comparative  darkness.  The 
actual  intensity  of  illumination  directly  un- 
derneath the  lamps  is  in  most  cases  several 
times  as  much  (often  from  five  to  ten  times 
as  much)  as  is  desirable  to  secure  the  best 
vision. 

2.  With  the  localized  system  of  illumina- 
tion as  installed  in  these  factories,  there  is 
a  maximum  of  direct  (harmful)  reflection 
of  light  from  the  working  parts  of  the  ma- 
chines. Owing  to  the  location  of  the  light- 
ing source  with  reference  to  the  object  il- 
luminated, a  considerable  percentage  of  light 
from  the  lamp  is  reflected  directly  from  the 
work  to  the  eye  of  the  operator. 

3.  In  a  system  of  localized  illumination 
such  as  is  employed  in  these  factories,  it  is 
necessary  to  frequently  readjust  the  height 
and  position  of  the  lamps  to  suit  the  require- 
ments of  the  work.  The  drop  lamps  are 
necessarily  placed  quite  close  to  the  work. 
Each  operator  adjusts  the  position  of  his 
lamp  close  enough  to  his  work  to  give  an 
illumination  which  is  satisfactory  to  him.  As 
a  result  of  this  practice  it  sometimes  happens 
that  the  operator,  in  order  to  secure  suitable 
illumination  on  his  work,  may  so  adjust  his 
lamp  that  part  or  all  of  the  light  therefrom 
shines  directly  into  the  eves  of  his  neighbor. 

4.  The  frequent  handling  of  the  lights  by 
the  operators  to  adjust  the  height  and  posi- 
tion of  the  lighting  units,  results  in  soiling 
the  lamps  and  reflectors.  It  is  not  unusual, 
in  most  of  the  departments,  to  find  finger 
marks  on  the  glass  bulbs  and  on  the  reflect- 
ing surface  of  the  shades,  which  latter  are  in 
many  instances  so  smutted  from  handling 
that  they  are  practically  worthless  as  re- 
flectors. 

5.  The  frequent  adjustments  and  readjust- 
ments of  the  lights  unnecessarily  occupy  the 
time  of  the  operator  and  to  some  extent  dis- 
tract his  attention  from  his  work. 

6.  The  multiplicity  of  dangling  wires  from 
the  drop  lamps  presents  an  unsightly  appear- 
ance. Moreover,  those  wires  are  apt  to  be 
in  the  way  of  moving  parts  of  the  machin- 
ery, etc. 

7.  In  some  cases  the  eyes  of  the  operator 


are  very  close  to  the  reflector  and  are  affected 
by  the  heat  of  the  lamp. 

8.  Objectionable  shadows  are  cast  by  the 
reflectors,  lamp  supports,  drop-cords  and 
hangers. 

9.  The  shops  present  a  gloomy  appearance 
at  night.  Even  when  all  of  the  local  lamps 
are  in  operation,  the  intensity  of  the  general 
illumination  on  the  working  plane  in  loca- 
tions outside  of  the  restricted  field  illumi- 
nated by  the  drop  lamps,  is  at  best  only  about 
yl  ft.  candle,  being  less  than  1-7  ft.  candle  in 
most  of  the  departments,  and  in  some  less 
than  1-30  ft.  candle,  as  shown  by  the  meas- 
urements given  in  the  tables. 

10.  The  extremely  low  degree  of  general 
illumination  in  the  shops  makes  it  difficult  if 
not  impossible  for  the  foreman  to  exercise 
the  same  character  of  supervision  at  night  as 
he  does  in  the  daytime,  and  makes  it  more 
difficult  to  guard  against  factory  accidents. 

11.  With  the  present  system  of  localized  il- 
lumination in  the  shops,  advantage  cannot  be 
taken  at  night  of  the  reflecting  and  diffusing 
value  of  the  walls  and  ceilings,  whereas  in 
the  daytime  the  walls  and  ceilings  are  used 
to  great  advantage  in  reflecting  and  diffus- 
ing natural  illumination. 

Operating  Efficiencies  of  Some  Commer- 
cial Installations  of  Lighting  Systems. 
By  A.  L.  Eustice. 
This  paper  is  along  the  lines  of  investi- 
gation which  the  author  has  been  follow- 
ing now  for  more  than  a  year,  and  is  a 
further  report  of  experiments  directed 
toward  ascertaining  the  actual  working  ef- 
ficiency of  various  lighting  systems  under 
the  conditions  of  maintenance  that  actually 
exist.  The  general  conclusion  shows  the 
necessity,  or  at  least  the  commercial  ad- 
vantage, for  reasons  of  efficiency  for  keep- 
ing lighting  units  clean.  The  maximum 
increase  in  an  installation  due  to  cleaning 
was  found  to  be  40  per  cent.  According 
to  the  author's  observations  the  tungsten 
lamp  unit  is  much  more  effected  by  the 
natural  accumulation  of  dust  than  the 
Nernst  lamp. 

Tests  of  the  Moore  Tube  Lighting  Instal- 
lation in  the  New  York  Post  Office. 
By  Dr.  E.  P.  Hyde  and  J.  E.  Wood- 
well. 
This   is  a  report  of  tests  conducted  in 
June,   1908,  by  the  Bureau  of  Standards, 
at   the   request   of   the   Treasury   Depart- 
ment, on  two  Moore  tube  "  hair-pin  units  " 
in    the   registry   room   of   the   New   York 
Post  Office.     The  tubes  were  the  standard 
nitrogen    gas    tubes.      The    test    involved 
five  different  series  of  observations ;  first. 
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illumination  measurements  at  various  sta- 
tions to  determine  the  quantity  and  uni- 
formity; second,  measurement  of  energy 
and  power  factor;  third,  determination  of 
flux  of  light;  fourth,  stroboscopic  deter- 
mination of  variations  in  illumination 
throughout  a  cycle;  fifth,  study  of  color. 

The  several  measurements  developed  the 
fact  that  the  tubes  were  operated  with  a 
power  factor  of  63  to  69  per  cent.,  and 
that  the  efficiency  was  5.21  lumens  per 
watt.  The  watts  per  mean  hemispherical 
candle-power  for  one  of  the  tubes  was 
found  to  be  2.42.  One  of  the  most  inter- 
esting points  brought  out  was  in  connec- 
tion with  the  stroboscopic  test.  It  was 
found  that  by  running  two  adjacent  tubes 
on  phases  90  degrees  apart,  the  variation 
in  intensity,  which  measures  the  amount 
of  flicker,  could  be  cut  down  from  a  ratio 
of  8  to  I  to  2  to  I,  thus  almost  completely 
eliminating  this  one  serious  objection  to 
the  Moore  light. 

Tests  of  a  Moore  Tube.     By  Dr.  Clayton 
H.  Sharp  and  P.  S.  Millar. 

This  paper  reports  tests  made  upon  a 
Moore  Tube  installed  in  one  of  the  assem- 
bly rooms  of  the  United  Engineering  So- 
cieties' Building,  this  installation  having 
been  especially  made  to  illustrate  the 
paper  on  the  subject  read  by  Mr.  Moore 
before  the  American  Institute  of  Electri- 
cal Engineers.  The  purpose  of  the  test 
was  primarily  to  determine  the  value  of 
the  Moore  Tube  as  a  luminant,  and  par- 
ticularly to  discover  what  its  commercial 
efficiency  is.  According  to  this  test,  the 
power  factor  was  73  per  cent.,  the  ef- 
ficiency of  light  production  5.5  lumens 
per  watt,  and  watts  per  equivalent  mean 
hemispherical  candle-power  2.49.  The 
writers,  therefore,  place  it  as  practically 
equivalent  in  efficiency  as  a  light  producer 
as  the  tantalum  lamp. 

Conventions 

The  Colorado  Electric  Light,  Power 
and  Railway  Association  held  its  annual 
convention  at  Denver,  beginning  October 
7th.  Mr.  J.  R.  Cravath,  of  Chicago,  gave 
a  talk,  illustrated  with  blackboard  draw- 
ings, on  "  Recent  Progress  in  Illuminating 
Engineering." 

The  Association  of  Car  Lighting  Engi- 


neers held  its  second  annual  convention  in 
Chicago  October  4th  to  7th.  Among  the 
papers  presented  was  one  by  Dr.  Max 
Buttner  on  "  Electrical  Train  Lighting  on 
European  Railroads." 

The  Pacific  Coast  Gas  Association  held 
its  seventeenth  annual  convention  in  San 
Francisco,  September  21,  22  and  23.  In 
the  field  of  illuminating  engineering  a 
paper  on  "  Efi^ective  Gas  Lighting "  was 
presented  by  Mr.  R.  J.  Thompson.  Mr. 
Thompson  treats  the  subject  in  a  thor- 
oughly practical  manner,  and  his  paper 
should  be  in  the  hands  of  every  gas  com- 
pany solicitor. 

He  spoke  as  follows : 

The  persons  designing  or  constructing  build- 
ings are  often  responsible  for  the  wasteful 
use  of  light.  Very  often  the  details  of  the 
piping  for  gas,  the  number,  size  and  position 
of  the  outlets,  receive  very  little  considera- 
tion, and  the  matter  is  often  placed  in  the 
hands  of  the  plumber  or  his  assistant.  In  a 
small  house  one  is  apt  to  find  the  library 
lighted  with  a  single  outlet  in  the  center  of 
the  room,  with  no  provision  for  wall  brack- 
ets ;  the  kitchen,  with  an  outlet  between  two 
windows;  the  bedroom,  with  an  outlet  in 
the  center  of  the  room,  so  that  the  chandelier 
will  hang  directly  over  the  foot  of  the  bed 
and  bracket  outlets  placed  to  come  behind 
tl;e  bed. 

The  Northwestern  Electric  Light  and 
Power  Association  held  its  convention  at 
Seattle  September  7,  8  and  9.  Among  the 
papers  presented  was  one  on  "  Illuminat- 
ing Engineering  from  a  Central  Station 
Standpoint,"  by  Mr.  W.  M.  Hamihon.  The 
paper  deals  with  the  subject  in  a  fairly 
exhaustive  manner,  and  is  a  valuable  con- 
tribution to  the  subject  which  every  cen- 
tral station  manager  should  be  familiar 
with. 

He  opened  his  paper  as  follows : 

Illuminating  engineering  from  a  central 
station  standpoint  is  very  largely  a  commer- 
cial proposition.  To  begin  with,  the  central 
station  man  who  is  engaged  in  illuminating  en- 
gineering work  for  his  company  must  always 
remember  that  he  is  not  in  the  position  of 
a  regular  consulting  engineer,  employed  by 
the  party  for  whom  he  is  laying  out  the  in- 
stallation, and  that  the  compensation  for  his 
services  is  not  to  be  a  certain  percentage  of 
the  cost  of  the  installation  or  some  fixed 
amount,  but  that  the  compensation  is  to  be 
derived  through  the  medium  of  the  sale  of 
current,  and  is  exactly  proportional  to  the 
amount  of  increased  revenue  obtained  in  this 
manner  due  to  his  work. 
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American   Items 


White  Light  from   the  Mercury  Arc 
AND  Its  Complementary,  by  Dr.  H. 
E.    Ives;   Electrical    World,    Septem- 
ber 23. 
The   article  gives  the  experimental   re- 
sults obtained  by  Dr.  Ives  in  an  attempt 
to    discover     the     proper     complementary 
light  to  produce  a  pure  white  light  in  con- 
nection with  the  mercury  arc.     The  sub- 
ject was  investigated  by  means  of  the  Ives 
colorimeter.      The    proportionate    quanti- 
ties of  other  light  required  for  this  pur- 
pose were  found  to  be  as  follows :  to  one 
candle-power   from   a   mercury    arc   lamp 
should  be  added  to  make  white   .57  can- 
dle-power of  Welsbach.  .54  candle-power 
of    tungsten,    or    .5    candle-power    of    3.1 
watt   carbon   lamp.     Therefore,   one    may 
say  that  to  the  light  of  a  mercury  arc    a 
little   over   one-half   the    candle-power   of 
Welsbach,  tungsten  or  carbon  lamp  must 
be  added  to  secure  white. 
Luminosity  and  Temperature,  by  P.  G. 
Nutting.    Electrical    World.    Septem- 
ber 23. 
A    highly    technical    treatment    of    the 
subject,    mostly    from    the    mathematical 
standpoint. 

Design  of  Illuminating  Installations 
Using  Luminous  Tubes,  by  M.  D. 
Cooper;  Electrical  ]Vorld,  September 

23' 

A  rather  lengthy  discussion  of  the  sub- 
ject based   upon   mathematical   considera- 
tions. 
The    Hudson-Fulton    Celebration    in 

New   York   City;    Electrical   World, 

September  30. 


The  article  is  devoted  to  a  description 
of  a  number  of  illustrations  of  the  spec- 
tacular lighting  during  the  celebration. 

Industrial  Plant  Illumination  with 
Tungsten  Lamps,  by  Arthur  Gill- 
man  ;    Electrical    World,     September 

30. 

Sets  forth  the  advantages  of  this  new 
form  of  electric  lamp  for  commercial 
lighting,  and  shows  a  device  for  prevent- 
ing vibration  from  destroying  the  fila- 
ments. 

Illumination  of  Shop  Yards  by  Means 
OF  Tungsten  Lamps,  by  Arthur  Gill- 
man  ;  Electrical  World,  October  14. 
Devoted  principally  to  showing  weather 
proof    devices    for    using   tungsten    lamps 
for  exterior  lighting. 

Street  Lighting  in  Budapest,  by  Fran- 
cis    Jehl ;     Electrical     World,     Octo- 
ber 21. 
Describes    the    installation    of    Blondell 
arc  lamps  used  in  this  city. 
Street  Lighting  Experiments  in  Liver- 
pool,   by    Glenn    Marston ;    Electrical 
World,  October  21. 
A  short  article  describing  the  recent  ex- 
periments   in   the    use    of    new    luminants 
in    street    lighting. 

The  Absolute   Standard  of  Light,   by 
Joseph    H.    Hart;    Electrical   Reviezv 
and     IVestcrn     Electrician,     Septem- 
ber 25. 
Sets  forth  the  possibility  of  using  sun- 
light as  an  absolute  standard. 
Light     and     Illumination:     Esthetic 
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Considerations,  by  Albert  J.  Marsh- 
all; Light,  October. 
This  is  Chapter  VIII.  of  Mr.  Marshall's 
series  of  contributions.  He  expands  his 
favorite  theme  of  the  illuminating  engi- 
neer, giving  more  attention  to  esthetics. 
It  will  be  difficult  to  persuade  the  profes- 
sion, as  well  as  the  public,  that  engineer- 
ing is  essentially  a  branch  of  esthetics,  al- 
though they  may  agree  with  Mr.  Marshall 
as  to  the  importance  of  the  latter  subject. 

Tungsten  Lamps  for  Street  Lighting; 
Electrical  Record,  October. 
Points  out  the  advantages  of  using  this 
form  of  lamp  in  place  of  arcs. 

Window   and    Store   Illumination,   by 
Edward  P.   Oliver;  Merchants'  Rec- 
ord and  Shozv  Window,  October. 
The  article,   which   is   short,   is   largely 
devoted  to   setting   forth   the   importance 
of  good  lighting  for  stores  and  show  win- 
dows.    On  the  question  as  to  how  to  se- 
cure the  best  store  illumination  the  writer 
advises  merchants  to  secure  professional 
advice. 

Lighting  of  Churches,  by  Bassett  Jones, 
Jr. ;     American     Architect,     Septem- 
ber 22. 
The  writer  disclaims   at  the  beginning 
any  intention   of   setting  down   hard   and 
fast  rules  for  the  illumination  of  churches, 
claiming  that  they  vary  so  much  in  archi- 
tecture and  construction  that  each  forms 
a    problem    in    itself.      A    very    scholarly 
discussion  of  the  subject  then  follows,  il- 
lustrated with  numerous  photographs  and 
drawings.     The  article  is  one  of  the  most 
valuable  on  the  subject  that  has  appeared. 


Lighting     Experts;     Progressive     Age, 
October  15, 

An  editorial  containing  much  sound  ad- 
vice for  the  gas  lighting  interests. 

A  New  System  of  Car  Illumination^ 
by  H.  C.  Meloy;  Railway  Electrical 
Engineer,  October. 
The  system  described  represents  the 
first  attempt  made,  so  far  as  we  are  aware, 
to  illuminate  a  railway  coach  along  mod- 
ern ideas  of  illuminating  engineering.  The 
system  consists  in  placing  electric  lamps 
with  efficient  reflectors  behind  a  false  ceil- 
ing on  top  of  the  car.  The  bottom  of  the 
reflector  is  then  covered  with  a  sheet  of 
prismatic  glass  arranged  to  distribute  the 
light  in  the  proper  direction.  The  meth- 
od is  worthy  of  the  most  careful  consid- 
eration of  those  dealing  with  this  most 
neglected  problem  of  illuminating  engi- 
neering. 

Incandescent   Train   Lighting  Lamps, 
by  Henry  Schroeder;  Railway  Elec- 
trical Engineer,  October. 
Describes  the  various  types   of  incan- 
descent electric  lamps,  especially  designed 
for  this  service. 

Flame  Arc  Lamps,  by  Clayton  and  Craig; 
Gas  and  Electric  Fixture  Trade  Re- 
view, September. 
Describes  metallic  arc  lamps  for  direct 
current  series  circuits. 

The  Tungsten  Lamp,  by  T.  A.  Tillary; 
Southern  Electrician,  October. 
A  short  article  dealing  with  the  relation 
of  the   tungsten   lamp   to   central   station 
policies. 


Foreign  Items 

Compiled  by  J.  S.  Dow. 


ILLUMINATION      AND      PHOTOM- 
ETRY. 
Nouveaux  Procedes  d'Eclairages,  by  A. 

Bainville   (L'Electricien,  Aug.  28). 
Verres  protecteurs  contre  les  rayons 

ultra-violets  de  MM.,   le  docteur 


oculiste  F.  Schanz  et  lTngenieur 
Stockhausen,  by  J.  A.  Grand  (Le 
Gas,  September). 
The  Deleterious  Effects  of  Bright 
Light  on  the  Eyes  (/.  G.  L.,  Aug. 
31). 
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La  Oualite  des  differents  luminaires 
(Jour,  de  I' Union  des  Appareils  a 
Acetylene,  July- August). 

These  four  articles  deal  mainly  with 
physiological  matters.  That  by  Bainville 
reviews  the  most  recent  modern  illumi- 
nants  and  gives  some  particulars  of  their 
intrinsic  brilliancy. 

The  second,  by  Grand,  is  a  paper  deliv- 
ered at  the  annual  meeting  of  the  Societe 
Technique  de  ITndustrie  du  Gaz,  and 
consists  of  a  resume  of  the  work  of 
Schanz  and  Stockhausen  on  ultra-violet 
light  and  the  use  of  Euphos  glass. 

The  third  is  an  abstract  of  the  article 
by  Dr.  H.  Parsons,  mentioned  in  the  last 
review,  which  is  also  mainly  concerned 
with  intrinsic  brilliancy  and  the  effects 
of  ultra-violet  light. 

The  fourth  article  briefly  refers  to  the 
experiments  of  a  Russian  observer  who 
has  attempted  to  study  the  fatiguing  ef- 
fect of  different  illuminants  by  observing 
the  number  of  times  that  the  eyes  wink 
per  minute  in  the  different  cases. 
Light  in  Worship,  by  Dr.  M.  Gaster 
{Ilhim.  Eng.,  London,  September). 

The  author  shows  how  the  reverence 
of  primitive  peoples  for  the  sacred  nature 
of  fire  gradually  gave  rise  to  modifications 
in  the  religious  ceremonies  of  ancient 
Greece  and  Rome  and  other  nations  in 
different  parts  of  the  world.  Of  special 
interest  to  the  illuminating  engineer  is 
the  reference  to  the  methods  of  illumina- 
tion on  special  occasions  in  temples,  etc. 
Observations  and  Advice  on  Shop- 
Lighting  (/.  G.  L.,  Sept.  7). 

An  article  discussing  the  application  of 
illuminating  engineering  principles  to 
shop  lighting.  The  author  comments  upon 
the  unsatisfactory  nature  of  mere  empiri- 
cal rules.  The  quality  of  illumination 
needed  for  different  kinds  of  work  varies 
considerably,  and,  it  is  also  pointed  out, 
the  degree  of  illumination  necessary  or  de- 
sirable in  a  room  devoted  entirely  to  heavy 
dark  materials  in  a  draper's  premises  will 
be  different  from  that  in  a  section  given 
up  to  goods  which  are  light  in  texture. 
Tests  on  Motor  Car  Headlights  (Illuiii. 
Eug.,  London,  September). 

A  series  of  tests  carried  out  by  the 
Roval  Automobile  Club,  with  the  obiect  of 


ascertaining  the  best  types  of  motor  lights 
for  motor  cars  and  other  rapidly  driven 
vehicles.  What  is  required  is  a  bright  and 
penetrating  light,  coupled  with  as  little 
glare  to  pedestrians  as  possible.  A  large 
number  of  lamps  are  described  and  classi- 
fied. 

Illumination  in  the  Middle  Ages,  Up 
TO  the  Nineteenth  Century^  by  L. 
von  Benesch. 

A  recently  published  work,  devoted  to 
ancient  forms  of  fixtures  and  the  record 
of  primitive  methods  of  lighting  in  the 
past,  which  is  reviewed  in  the  London 
Illuminating  Engineer.  The  book  is  illus- 
trated by  a  singularly  complete  and  well 
got  up  series  of  plates,  showing  the  vari- 
ous types  of  fixtures  described. 

The  Reputed  Candlepower  of  Lamps^ 
by  W.  Wissmann  (G.  W.,  Sept.  4). 
This  is  a  translation  of  an  article  in  a 
German  periodical.  The  author  points 
out  the  great  vmcertainty  which  follows 
the  present  loose  methods  of  describing  the 
candlepower  of  lamps  without  stating 
definitely  whether  the  ray  in  any  particu- 
ar  direction  or  the  M.  Sph.  C.  P.  is  in- 
tended. He  states  that  the  rules  advocat- 
ed by  the  German  Institution  of  Electrical 
Engineers  are  being  considered  by  the  gas 
industry  in  Germany  and  will  probably  be 
adopted,  with  suitable  modifications. 

Illumination  :     Its    Distribution    and 
Me.\surements.    by    A.    P.    Trotter, 
continued  (Ilium.  Eng.,  London,  Sep- 
tember). 
In  the  present  section  of  his  serial  arti- 
cle the  author  gives  a  short  account  of  the 
Joly    photometer,    and   also    describes    the 
mode  of  action  and  principle  of  the  Abney 
rotating  sector. 

The   Photometry  of  Tungsten   Lamps 
and    the    Flicker-Photometer,    by 
J.  S.  Dow  (Illunu  Eug.,  London,  Sep- 
tember). 
The  author  refers  to  the  experience  of 
L.  Wild,  who  has  found  that  photometers 
of  the   flicker   and  equality  of  brightness 
pattern  give  different  results  when  applied 
to  the  photometry  of  tungsten  lamps.     He 
describes    some    experiments    intended    to 
lead   to    information   on   the    physiological 


THE   ILLUMINATING   ENGINEER 


519 


principle  underlying  such  instruments,  and 
suggests  a  theory  to  account  for  the  results 
obtained  based  on  the  theory  of  the  action, 
the  rods  and  cones  on  the  retina. 

Die  Strahlengesetzte  leuchtender 
Flachen,  by  E.  W.  Weinbeer 
(Schweiz,  E.  T.  Z.,  Aug.  7). 

ELECTRIC  LIGHTING. 

EiNE  UnIVERSALLAMPE  MIT  PARALLELEN 
KOHLEN        SELBSTREGULIEREND       OHNE 

Regelwerk,  by  Bermbach  (£.  T.  Z., 

Sept.  2). 
An  account  of  a  new  form  of  arc  lamp 
which   is   stated   to   utilize   practically   no 
regulating  mechanism. 

Elektricitat  im  Wohnhause,  by  Dr.  L. 
Bloch  {^A.  E.  G.  Zeitschrift,  Septem- 
ber). 
Deals  in  a  popular  manner  with  appli- 
cations of  electricity  in  dwelling  houses ; 
a  number  of  different  types  of  fixtures  are 
shown  and  some  sound  advice  is  given  re- 
garding the  use  of  light  by  the  private  con- 
sumer to  the  best  advantage. 

Editorial:    The    Candlepower   of    Me- 
tallic    Eilament     Lamps      (Elec- 
trician, Sept.  17). 
Complains   that   imported   metallic   fila- 
ment lamps  often  prove   not  to   give  the 
rated  candlepower.     This  is  thought  to  be 
partly  due  to  the  fact  that  such  lamps  are 
frequently  graded  in  Hefner  candles ;  but 
even   so,   they  come  out  too   low.      Some 
method  of  standardization  is  needed. 

Die  weitere  Entwicklung  der  Metall- 
fadenlampen  auf  Grunde  der  Er- 

FAHRUNGEN    DES    LETZTEN    JaHRES,    by 

A.  Libesney  (E.  T.  Z.,  Aug.  19). 
Summarizes  the  progress  in  metallic 
filament  lamps  in  the  last  year.  A  series 
of  curves  are  given  illustrating,  among 
other  things,  the  connection  between  the 
life  and  specific  consumption  of  a  tungsten 
filament.  The  author  concludes  that  ef- 
forts to  produce  a  lamp  running  at  under 
I  watt  per  H.  K.  have  as  yet  failed;  at 
present  manufacturers  are  mainly  direct- 
ing their  efforts  toward  extending  the 
range  of  candlepower  obtainable  at  a 
given  voltage. 


Wie     kann     die     Wirtschaftlichkeit 

FINER    ELEKTRISCHEN     BeLEUCHTUNG- 
SANLAGEN    GUNSTIG   beeinflust   wer- 
den,   by   G.   Werner    (Z.   /.  B.,  Aug. 
30). 
The     author     divides     consumers     into 
three  broad  classes :  those  who  are  mainly 
anxious   to   get   light   cheaply,   those   who 
desire  a  good  light,  but  are  also  influenced 
by  considerations  of  cost,  and  those  who 
are  only  keen  to  get  the  most  perfect  sys- 
tem  of   illumination,    irrespective    of   ex- 
pense; he  also  describes  a  new  form  of 
portable     photometer     and     indicates     its 
sphere  of  usefulness. 

Statuits  de  l' Association  pour  l'Achat 
DE  lampes  a  incandescence  (Schweiz, 
£.r.Z.,  July  17). 

Publishes  the  regulations  of  the  associa- 
tion of  engineers  in  Switzerland  con- 
cerned with  the  purchase  of  glow  lam.ps. 
The  work  of  the  association  will  consist 
partly  in  estimating  the  probable  required 
output  for  the  coming  year  and  arranging 
for  purchase  on  the  best  terms. 

ElEKTRISCHE     GlUHLAMPEN      MIT      klar- 

bleibenden   Glasballons    (Oesterr.- 
Ungar.  Installateur,  Aug.  7). 
Describes  a  modification  in  the  process 
of  evacuating  lamp-bulbs  which,  it  is  con- 
tended, prevents  subsequent  blackening. 

Recent  Progress  in  Electric  Lighting, 
by  B.  Monasch  (Elec.  Rev.,  Aug.  27). 
An  abstract  of  the  article  by  this  author 
in  the  E.  T.  Z.,  previously  referred  to  in 
these  reviews ;  the  article  deals  in  a  gen- 
eral manner  with  recent  developments  in 
arc  lamps. 

The  Cause  of  the  Offensive  Odor  of 
Mercury  Vapor  Lamps  {Elec.  Engi- 
neer, Aug.  27). 

Electrical  Supply  Trials  for  Shop- 
keepers  (Electricity,  Aug.  27). 

Arclamp  Standards  (Electricity,  Aug. 
27). 

The  Manufacture  of  Tungsten  Fila- 
ments (Elec.  Engineering,  Sept.  10). 

A  New  Design  of  Enclosed  Arclamp 
(Elec.  Engineering,  Sept.  10). 
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The     Taxation     of     Electric     Lamps 

(^Elec.  Engineer,  Aug.  27). 
The  New  B.  O.  T.  Regulations   (Elec. 

Engmecr,  Aug.  2y). 
Die  Thaumalampe  (£.  T.  Z.,  Sept.  16). 

GAS,  OIL,  ACETYLENE  LIGHTING, 
ETC. 

Allumage  et  Extinction  du  Gaz  a  dis- 
tance, by  Aubert,  Aublant,  etc.     {Le 
Gaz,  Sept.). 
Gas-zundvorrichtungen  (Z.  /.  B.,  Sept. 
10,  20). 
Both  the  above  articles  refer  to  the  auto- 
matic control  of  gaslights  at  a  distance. 
The   first   reference  is  to   several   papers 
read  at  the  recent  annual  meeting  of  the 
Societe  Technique  de  I'lndustrie  du  Gaz, 
in  France.     The  latter   forms  part  of  a 
series    that    has    been    appearing    in    the 
Zeitschrift  fiir  Bcleuchtungswesen.     The 
present  installment  deals  with  devices  in- 
volving a  temporary  change  of  pressure  at 
the  mains. 

Pressgasbeleuchtung,  by  R.  Bremer 
(Z.  f.  B.,  Aug.  30,  Sept.  10). 

This  is  a  general  article  summarizing 
progress  in  incandescent  gaslighting  since 
the  days  of  the  flat  flame  burner.  Special 
attention  is  given  to  the  steps  in  the  re- 
cent developments  in  Berlin,  and  allusion 
is  made  to  several  difficulties  which  were 
only  got  over  by  the  joint  efforts  of  the 
laboratory  of  the  city,  of  the  Selas  Co.,  and 
Messrs.  Ehrich  and  Gratz.  For  instance, 
great  breakage  of  globes  was  originally 
experienced  until  one  large  mantle  was 
replaced  by  three  small  ones. 

It  is  interesting  to  observe  that  the  pres- 
sure gas  is  supplied  from  six  separate 
central  stations,  but  it  is  proposed  to  in- 
terconnect the  mains  from  each  station  so 
that  a  common  constant  pressure  may  be 
maintained  in  the  whole  city. 

Notes  on  Incandescent  Gaslighting, 
by  Dr.  C.  R.  Bohm  (Ilium.  Eng., 
Lond.,  Sept.). 


The  conclusion  of  the  serial  article  by 
this  author  which  deals  mainly  with  recent 
developments  in  processes  connected  with 
the  manufacture  of  artificial  silk  mantles. 
Metallic   Filament   Gasmantles,   Edi- 
torial (/.  G.  L.,  Sept.  14). 
Short  note  referring  to  the  metallic  fila- 
ment mantles  mentioned  in  the  last  review. 
High  Duty  Gaslighting,  by  T.  Holgate 
(Ilium.     Eng.,     Lond.,     Sept.,     Con- 
cluded). 
The  Lighting  of  Blackfriars   Bridge^ 
London  (G.  W.,  Sept.  10). 
Refers  to  the  alteration  in  the  lighting 
of  this  bridge,  which  is  now  to  be  accom- 
plished by  high  pressure  at  54  inches  of 
water. 

The  Airostat  Inverted  Gas  Burners 
(/.  G.  L.,  Sept.  21). 
A  new  device  which  is  attached  to  an 
inverted  burner  and  automatically  regu- 
lates the  admission  of  air  so  as  to  secure 
the  most  perfect  conditions  of  combustion. 

Meeting  of  the  Societe  Technique  du 
Gaz  (Le  Moniteur  de  I'lndustrie  du 
Gas,  Aug.  31;  Electrician,  Sept.  11). 

BeLEUCHTUNG       EINER       SpREEINSEL       MIT 

Pharoslicht  (/.  f.  G.,  Aug.  28). 
The  Bland  Lighting  Specialties  (/.  G. 

L.,  Sept.  21). 
L'Industrie  des  Becs  a  Acetylene  (Rev. 

des  Eclair  ages,  Aug.  15). 

L'ECLAIRAGE  PUBLIQUE  DES  GrANDS  CAPI- 
TALS (Le  Moniteur  de  I'lndustrie  du 
Gaz,  Aug.  31). 

Lampenzylinder  MIT  Drahtanlage  (Z. 
f.  B.,  A.  Sept.  10) 

Contractions  used: 

E.  T.  Z.     Elektrotechnische  Zeitschrift. 

a.  W.     Gns  World. 

Ilium.  Eng.,  Lond.  Illuminating  Engineer  (Lon- 
don). 

J.  O.  L.    Journal  of  Oa^lighting. 

J.  f.  G.  Journal  fUr  Oasbeleuchtung  und  Was- 
serversorgung. 

Z.  f.  B.    Zeitschrift  fiir  Bcleuchtungswesen. 
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LIGHT    AND    INDUSTRY 

"The  night  comcth  ivhoi  no  man  can  -work."' 

The  Scriptural  statement  expressed  a  simple  fact  which  held  true  until  science 
had  produced  the  modern  light-source.  But  in  this,  as  in  almost  the  entire  scheme 
of  human  life,  science  has  set  at  naught  the  truths  of  the  past.  The  going  down  of 
the  sun  is  no  longer  the  signal  for  the  cessation  of  human  industry.  There  Is  not  an 
occupation  that  cannot  be  pursued  under  modern  artificial  illumination  as  effectively 
as  by  daylight. 

It  is  a  striking  proof  of  the  beneficence  of  scientific  progress  that  the  removal 
of  this  limitation  to  labor  has  not  been  accompanied  by  a  lengthening  of  the  hours  of 
the  individual  laborer,  but  has  increased  the  opportunities  of  employment  to  laborers 
collectively,  thus  distributing  the  benefits  of  employment  to  a  greater  number. 

The  wise  old  maxim  -which  divided  the  day  into  eight  hours  of  work,  eight  hours 
of  recreation  and  eight  hours  of  sleep  has  been  made  possible  to  a  much  greater  extent 
by  the  advent  of  modern  illumination ;  for  not  only  have  the  actual  hours  of  labor 
been  reduced  with  the  abolition  of  night,  but  the  hours  for  recreation  have  been  made 
available,  no  matter  from  what  particular  portion  of  the  day  they  may  be  taken. 
Whether  we  work  or  play,  modern  illumination  has  added  to  our  resources. 

It  is  a  wonderful  testimony  to  the  achievements  of  science  that  it  has  equaled 
nature  in  so  great  a  thing  as  light.  The  statement  that  artificial  light  can  be  produced 
which  is  the  equivalent  of  daylight  in  every  respect  is  as  j^et  but  little  comprehended ; 
and  yet  such  is  a  fact.  To  carry  on  any  industry  under  poor  artificial  lighting  is  as 
contrary  to  the  dictates  of  both  humanity  and  economy  as  the  ancient  demand  of  the 
Egyptian  rulers  that  their  slaves  make  bricks  without  straw. 

Light  is  the  first  of  all  necessities.  Life  itself  of  all  forms  would  cease  to  exist  in 
darkness.  It  is  not  only  a  necessit}'^  for  the  maintenance  of  life  and  health,  but  is 
actively  destructive  to  the  causes  of  disease. 

Whether  considered  from  the  most  selfish  and  utilitarian  view  as  a  condition  for 
the  efficient  operation  of  the  human  machine,  or  from  the  highest  altruistic  plane  as  a 
natural  inheritance  of  miankind,  good  lighting  is  essential.  Darkness  is  ignorance; 
light  is  knowledge  and  skill.  From  this  fact  there  is  no  escape ;  and  in  the  long  run 
it  is  knowledge  and  skill  that  rules  the  world. 

LET  US  HAVE  MORE  LIGHT! 


C.^.^loMr 
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Industrial  Lighting 

The  Most  Important  Field  for  the  AppHcation  of  Illuminating 
Engineering  at  the  Present  Time 


The  field  of  industrial  lighting  is  con- 
fined within  boundary  lines  that  are  more 
rigidly  defined  than  is  common  in  the  di- 
visions of  science.  Wherever  manual 
labor  is  done  the  illumination  furnished 
for  carrying  on  this  labor  is  properly 
classed  as  industrial  lighting.  Since  not 
only  civilization,  but  the  very  existence  of 
the  human  race  itself,  depends  upon  labor, 
and  as  labor  is  impossible  without  the  use 
of  light,  the  importance  of  the  subject  of 
industrial  lighting  is  manifest.  It  is  true 
that  the  human  race  could  exist  under  a 
high  degree  of  civilization  without  the  use 
of  artificial  light,  but  the  present  condi- 
tions of  our  civilization  are  such  that  a 
very  considerable  portion  of  all  the  labor 
performed  is  done  under  artificial  illumi- 
nation, and  this  amount  is  constantly  in- 
creasing. 

COST  OF  LIGHT  COMPARED  WITH  THE  VALUE 
OF    MANUFACTURED    PRODUCTS. 

The  entire  list  of  industries  may  be  di- 
vided for  our  purpose  into  two  classes — 
agriculture,  or  those  which  deal  directly 
with  the  products  of  the  soil,  in  one  class, 
and  all  other  industries  in  the  other.  The 
comparative  importance  of  these  two 
classes  may  be  judged  in  a  measure  by 
the  estimated  value  of  the  results.  Ac- 
cording to  the  latest  census  reports  the 
total  value  of  the  products  of  agriculture 
in  this  country  for  the  year  1899  was 
$4,717,069,973,  and  the  total  value  of  all 
manufactured  products  $13,700,000,000.  In 
the  agricultural  class  the  amount  of  work 
done  under  artificial  light  is  very  little,  al- 
though it  is  worth  mentioning  that  the 
electric  light  has  been  put  into  practical 
use  in  some  cases  in  the  large  wheat  fields 
of  the  West  to  enable  harvesting  to  be 
done  by  night  as  well  as  by  day.  This, 
however,  is  rather  an  interesting  incident 
than  an  indication  of  any  large  use  of 
artificial  light  for  agricultural  purposes  in 
the  future.     It  is  in  the  other  field  of  in- 


dustries that  the  subject  of  artificial  light- 
ing is  of  vital  importance. 

It  is  customary,  at  least  in  this  country, 
to  consider  questions  first  from  the  eco- 
nomical or  financial  viewpoint,  and  such  a 
view  of  industrial  lighting  will  at  least 
give  us  some  instructive  figures.  Let  us 
assume,  as  a  mere  guess,  but  probably  a 
conservative  one,  that  5  per  cent,  of  all 
labor  in  this  field  of  industry  is  performed 
by  artificial  light.  Then  the  value  of  the 
products  so  turned  out  is  $685,000,000. 
Now  suppose  that  the  efficiency  of  the 
laborer  is  reduced  10  per  cent,  while  work- 
ing under  artificial  light.  This  would  rep- 
resent a  reduction  of  $68,500,000  in  the 
output.  The  total  wages  paid  for  manu- 
facturing in  the  year  1899  is  given  as 
$2,323,000,000.  On  the  same  basis  of  esti- 
mate the  loss  in  wages  to  the  manufactur- 
ers by  reason  of  the  reduced  efficiency  due 
to  artificial  light  would  amount  to  $11,- 
615,000.  From  the  most  recent  compila- 
tions of  the  census  bureau  the  total  amount 
expended  for  gas  for  lighting  purposes  is 
$60,000,000  a  year.  It,  therefore,  appears 
that  the  probable  loss  to  industry  owing  to 
artificial  lighting  is  equal  to  the  gas  bill 
of  the  entire  country.  The  amount  paid 
for  electric  light  is  in  round  numbers 
$150,000,000  a  year,  so  that  the  loss 
amounts  to  a  third  of  the  total  gas  and 
electric  light  bill. 

From  the  economical  point  of  view, 
therefore,  the  question  of  improving  in- 
dustrial lighting  is  one  which  certainly 
offers  an  attractive  field  for  the  work  of 
the  illuminating  engineer. 

The  preponderating  value  of  labor  in 
the  total  cost  of  any  manufactured  article 
is  a  fairly  familiar  fact.  In  the  last  an- 
alysis we  find  that  labor  alone  gives  value 
to  matter.  A  diamond  in  the  bottom  of  the 
sea  is  of  no  more  value  than  the  ooze  in 
which  it  is  embedded.  It  follows  that 
the  efficiency  of  the  workman  is  of  first 
importance  in  the  matter  of  cost  of  pro- 
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duction.  Although  this  fact  is  by  no 
means  neglected,  it  is  frequently  not  given 
the  attention  which  its  importance  de- 
mands. This  is  due  largely  to  the  fact 
that  the  smaller  differences  in  the  efificien- 
cy  of  the  human  machine  are  less  appar- 
ent than  in  the  case  of  purely  mechanical 
devices,  and  also  that  the  conditions  af- 
fecting human  efficiency  are  of  far  greater 
range  and  less  perfectly  understood. 

QUANTITY     OF     OUTPUT      AS      EFFECTED     BY 
ILLUMINATION. 

If  one  particular  machine  turns  out  a 
certain  number  of  pieces  of  work  in  a 
given  time  and  with  a  given  amount  of 
power  and  attendance,  and  another  ma- 
chine turns  out  even  i  per  cent,  more  un- 
der the  same  conditions,  the  results  are 
apparent  and  measurable,  and  it  is  a  per- 
fectly simple  matter  to  figure  the  cost  of 
the  machine,  the  cost  of  its  up-keep  and  so 
determine  whether  the  expense  of  chang- 
ing for  a  more  efficient  one  would  be  a 
profitable  investment.  If  such  a  calcula- 
tion showed  that  the  investment  would 
produce  a  fair  rate  of  earnings  there  is  no 
competent  manager  who  would  not  make 
the  change. 

With  the  human  machine  such  calcula- 
tion is  evidently  far  more  difficult.  In  the 
first  place,  it  is  a  hard  matter  to  determine 
when  the  maximum  efficiency  of  any  in- 
dividual has  been  attained ;  and  in  the  sec- 
ond place  it  is  equally  difficult  to  determine 
precisely  the  variation  in  efficiency  due  to 
causes  which  are  under  control.  The  dif- 
ficulty of  the  problem  furnishes  all  the 
more  reason  for  its  careful  study.  Let  it 
be  proven,  however,  that  the  efficiency — 
in  other  words,  the  output  of  a  workman — 
could  be  increased  i  per  cent,  by  furnish- 
ing a  better  tool,  or  better  conditions,  such 
as  better  illumination,  and  it  is  then  a 
simple  matter  to  determine  whether  pro- 
viding such  improved  facilities  or  condi- 
tions would  be  a  profitable  investment. 

In  the  case  of  artificial  lighting  there  is 
no  doubt  as  to  the  result.  For  example, 
let  us  take  the  case  of  an  average  artisan, 
receiving,  say,  $3  per  day.  One  per  cent, 
of  this  amount  is  three  cents.  Let  us 
take  the  power  cost  of  producing  electric 
current  as  one  cent  per  kilowatt  hour, 
which  is  all  that  needs  to  be  figured  in  a 


manufacturing  establishment  having  its 
own  generatmg  plant.  The  three  cents 
will  then  cover  the  cost  of  three  kilowatt 
hours  of  current,  which  would  supply  375 
watts  for  an  entire  eight-hour  day.  Three 
hundred  and  seventy-five  watts  of  current 
will  operate  one  miniature  arc  lamp  or  one 
mercury  vapor  lamp,  or  six  50  candle- 
power  tungsten  lamps  or  six  i6-candle- 
power  carbon  filament  lamps.  Allowing 
for  maintenance  cost  of  the  lamps,  we  see 
that  I  per  cent,  of  the  wages  alone  is  five 
times  the  cost  of  all  the  light  a  workman 
could  possibly  use  for  the  entire  eight 
hours  of  the  day. 

But  the  I  per  cent,  here  figured  is  on 
the  wages  of  the  workman.  The  value  of 
his  output  must  exceed  this  by  an  amount 
sufficient  to  cover  the  proportionate  fixed 
charge,  and  the  amount  representing  the 
profit.  If  under  normal  conditions  the 
workman  is  creating  a  profit  for  his  em- 
ployer, then  since  fixed  charges  would  re- 
main constant,  an  increase  of  i  per  cent. 
in  his  efficiency,  i.  e.,  in  the  amount  of  his 
output,  would  represent  clear  profit,  less 
the  cost  of  material. 

These  figures  are  sufficient  to  show  that 
the  cost  of  artificial  lighting  is  simply  a 
negligible  quantity  as  compared  with  the 
cost  of  labor  and  the  value  of  the  laborer's 
output.  One  per  cent,  has  been  taken  as 
a  basis  for  this  calculation  simply  to  show 
how  trivial  the  cost  of  illumination  is 
compared  with  the  cost  of  labor  and  the 
value  of  output.  Although  exact  figures 
on  the  subject  are  exceedingly  scarce,  in 
the  few  instances  where  records  have  been 
kept  it  has  been  found  that  the  increase  in 
output  during  the  hours  when  artificial 
light  is  used  may  be  increased  as  much  as 
20  per  cent,  by  giving  proper  illumination ; 
but  an  increase  of  5  per  cent,  would  be  a 
large  item  in  the  profit  and  loss  account, 
since  it  would  represent  almost  entirely 
clear  profit. 

EFFECT    OF    ILLUMINATION    ON    QUALITY    OF 
OUTPUT. 

Another  result  of  insufficient  or  improp- 
er lighting  which  must  be  taken  into  ac- 
count is  deterioration  in  quality  of  output. 
A  workman  who  had  defective  eyesicrht 
would  certainlv  be  considered  of  less  v^ue 
than  one  with  perfect  vision,  an^  "^   ---^ny 
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cases  would  not  be  considered  at  all  as  a 
laborer.  Such  a  one  might  very  readily 
spoil  more  material  than  the  value  of  his 
work.  Improper  or  insufficient  illumina- 
tion is  the  exact  equivalent  of  defective 
eyesight.  At  the  best  it  compels  the  labor- 
er to  work  more  slowly,  and  at  the  worst 
entails  mistakes  which  may  many  times 
exceed  the  total  results  of  his  labor.  A 
mean  between  these  two  extremes  is  a  re- 
duced output  of  inferior  quality.  A  cer- 
tain large  textile  mill,  which  recently  re- 
modeled its  lighting  installation  in  ac- 
cordance with  the  best  practices  of  illumi- 
nating engineering  found  that  not  only 
was  the  output  increased  from  lo  per  cent, 
to  15  per  cent.,  but  that  mistakes  were  so 
few  that  excuses  for  imperfect  work  on 
the  ground  that  they  could  not  see  prop- 
erly were  no  longer  accepted,  and  the  op- 
eratives were  held  to  the  same  account  for 
the  quality  of  their  output  during  the 
hours  when  artificial  light  was  used  as 
during  the  daylit  portion  of  the  day. 

EFFICIENCY   OF   THE    HUMAN    MACHINE. 

The  human  machine  is  subject  to  vari- 
ation in  efficiency  from  one  cause  which 
has  no  counterpart  in  the  case  of  the  in- 
animate machine,  and  that  is  the  general 
condition  of  the  mind.  The  mental  state, 
entirely  apart  from  natural  intelligence  or 
acquired  skill  or  bodily  strength,  may  re- 
duce the  working  efficiency  of  the  individ- 
ual within  any  limits  down  to  zero.  Suf- 
ficient mental  stress  may  render  work,  at 
least  of  certain  kinds,  impossible  or  value- 
less. To  keep  the  laborer  in  a  cheerful 
state  of  mind  is,  therefore,  just  as  im- 
portant a  matter  from  the  strictly  business 
standpoint  and,  considering  him  only  as  a 
machine,  as  it  is  to  keep  the  other  ma- 
chinery properly  oiled,  or  the  boiler  free 
from  scale.  It  is  a  perfectly  familiar  and 
well  established  fact  that  light  has  a  pow- 
erful influence  upon  the  mental  state.  Not 
only  does  the  amount  of  light,  but  its  dis- 
tribution and  color  have  inflvience  in  this 
respect.  Broad  dajdight  expresses  the 
highest  degree  of  stimulation  of  a  cheer- 
ful kind.  Statistics  show  that  the  propor- 
tion of  suicides  is  very  much  larger  in 
dark  and  stormy  weather  than  when  the 
skies  are  clear.  A  factory  or  shop  in 
which  there  is  perpetual  gloom  must  of 
necessity  have  its  psychological  effect  in 


lowering  the  spirits  of  those  within,  with 
a  consequent  reduction  in  their  efficiency 
as  laborers. 

In  the  short  days  now  at  harid,  when  the 
daylight  begins  to  fade  early  in  the  after- 
noon, and  is  succeeded  by  artificial  illumi- 
nation, there  is  generally  a  falling  off  in 
the  output  of  labor  in  proportion  to  the 
difiference  between  daylight  and  the  arti- 
ficial light  furnished.  This  has  been  so 
long  the  case  that  it  is  generally  accepted 
as  a  matter  of  course,  with  no  more 
thought  of  changing  it  than  of  lengthening 
the  day.  Modern  light-sources,  however, 
and  modern  methods  of  illumination  ren- 
der this  condition  as  needless  as  leaving  a 
workroom  without  artificial  heat  in  cold 
weather.  As  strong  an  inspiration  to 
cheerfulness,  though  possibly  of  a  some- 
what different  psychological  character, 
can  be  given  to  artificial  light  as  by  sun- 
light, and  the  factory  manager  who  fails 
to  provide  such  illumination  wherever 
possible  is  simply  wasting  the  resources 
of  his  principals. 

ILLUMINATION    FROM    THE    HUMANITARIAN 
STANDPOINT. 

Leaving  now  the  strictly  commercial 
view  of  the  question,  let  us  consider  it 
from  the  humanitarian  standpoint.  If 
every  employer  was  of  a  sufficiently  high 
order  of  intelligence  to  understand  that  it 
is  as  important  to  take  care  of  the  laborer 
as  of  the  machine  by  which  he  labors,  and 
that  all  that  the  most  ardent  humanitarian 
demands  is  in  reality  a  profitable  invest- 
ment, there  would  be  no  occasion  for  any 
outside  interference  or  suggestion ;  but  un- 
happily this  is  not  always  the  case,  and 
therefore  the  government,  which  is  seek- 
ing always  the  greatest  good  to  the  great- 
est number,  has  found  it  necessary  to  ex^ 
ercise  its  authority  for  the  protection  and^ 
betterment  of  the  laborer.  It  has  been 
found  necessary  to  provide  by  legislation 
for  the  inspection  of  factories  and  work- 
rooms to  the  end  that  conditions  preju- 
dicial to  the  health  of  the  workers  may  be 
removed.  Thus  far  artificial  lighting  has 
received  little  or  no  attention,  and  yet  it  is 
one  of  the  most  important  of  the  condi- 
tions. This  should  be  included  in  the  in- 
spection, and  where  found  inadequate  or 
dangerous  to  the  eyes  should  be  ordered 
changed  with  as  full  authority  as  would 
any  other  unsanitary  condition. 
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FIG.    I. — NIGHT   ILLUMINATION    RAILWAY    YARDS,    GOERLITZER   DEPOT,    BERLIN. 

German  Practice  in  the  Lighting  of  Railway 
Stations  and  Yards 


While  little  is  heard  of  illuminating  en- 
gineering, by  title,  in  Germany,  much  is 
heard  of  the  progress  shown  in  matters 
of  illumination,  especially  in  public  light- 
ing. Inasmuch  as  all  of  the  recent  im- 
provements in  light-sources  had  their 
origin  in  the  "  fatherland,"  the  methods 
of  their  use  in  the  land  of  their  birth  can- 
not be  without  interest  to  American  en- 
gineers. 

The  flaming  arc  was  developed  to  a 
commercial  stage  several  years  before  it 
even  appeared  publicly  in  this  country, 
and,  as  might  be  expected,  has  come  into 
much  more  general  use.  For  large  open 
spaces,  and  particularly  for  railway  yards, 
where  a  smoky  condition  of  the  atmos- 
phere generally  prevails,  the  flaming  arc 
is  undoubtedly  without  a  rival  at  the  pres- 
ent time.  Its  high  efficiency  and  large 
flux  of  light  of  an  amber  color,  together 
with  its  practical  freedom  from  glare, 
gives    it    advantages    for    such    purposes 


which    no    other    light-source    possesses. 

Fig.  I  is  a  view  of  the  yards  of  the 
Goerlitzer  Depot  in  Berlin,  which  is  con- 
sidered one  of  the  best  lighted  stations  in 
Germany.  The  illumination  is  secured  by 
20  Blondel  flaming  arc  lamps,  supported 
on  neat  iron  poles  12  meters  (39.37  ft.) 
high.  • 

Fig.  2  is  a  view  looking  from  the  yards 
into  the  train  shed.  It  will  be  noted  that 
the  illumination  brings  out  clearly  all  the 
details,  even  in  the  distance,  which  shows 
that  an  engineer  running  into  the  shed 
would  have  a  perfectly  visible  tract  be- 
fore him. 

Fig.  3  shows  the  train  shed  of  the 
Friedrichstrasse  station  in  Berlin,  which 
is  lighted  with  twelve  flaming  arcs  of 
3000  candle-power,  and  12  ampere  ca- 
pacity. They  are  placed  at  a  height  of 
9  meters  (29.53  ^^■) ■ 

The  enclosed  arc,  which  never  came 
into  wide  use  in  Europe,  has  been  select- 
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FIG.   4. — TYPICAL   STATION   ILLUMINATION,  BERLIN    SUBWAY. 


ed  by  the  engineers  as  the  most  suitable 
luminant  for  the  stations  of  the  Berlin 
subway.  A  typical  station  is  shown  in 
Fig.  4.  Lamps  of  this  type  are  also  used 
in  the  baggage  rooms  and  other  rooms 
having  low  ceilings  in  the  railway  sta- 
tions. The  view  shown  in  Fig.  4  certainly 
presents  a  marked  contrast  in  illumination 
to  the  dingy  and  gloomy  stations  of  our 
own  subway,  the  lighting  of  which  was 


given  a  great  deal  of  thought  by  the  engi- 
neer in  charge,  with  the  assistance  of  a 
self-styled  illuminating  engineer. 

While  it  does  not  follow  from  this  that 
enclosed  arcs  are  better  lighting  units  for 
such  purposes  than  incandescent  lamps,  it 
must  be  admitted  that  the  Germans  have 
accomplished  a  very  desirable  end,  viz., 
giving  ample  illumination  to  the  plat- 
forms. 


Street  Lighting  at  Norfolk 


By  R.  E.  Scott. 


That  Norfolk  is  wideawake  to  the  ad- 
vantages to  be  derived  from  an  abundance 
of  artificial  light  throughout  the  business 
section  is  clearly  demonstrated  by  the  fact 
that  her  progressive  merchants  and  busi- 
ness men  are  spending  large  sums  of 
money  to  make  of  the  downtown  section 
one  continuous  "  great  white  way."  This 
is  being  accomplished  by  them  in  two 
ways:  by  raising  the  standard  of  illumi- 
nation by  use  of  the  new  high  efficiency 
lamps,  both  on  the  inside  of  their  stores 


and  in  the  display  windows — which  lat- 
ter are  left  burning  till  late  in  the  even- 
ing— and  by  an  ornamental  lighting  of  the 
streets. 

Several  months  back,  upon  the  request 
of  the  merchants,  the  illuminating  engi- 
neering department  of  the  Norfolk  and 
Portsmouth  Traction  Company  submitted 
several  designs  for  ornamental  street 
lighting,  and  the  following  scheme  was 
accepted  and  immediately  carried  into  ef- 
fect :  flat  steel  arches  wnth  a  span  of  40 
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ft.,  a  width  of  12  in.  and  a  rise  of  4  ft., 
were  placed  across  the  street  attached  to 
the  iron  railwa\'  poles,  located  every  100 
ft.  The  arches  were  made  up  of  two 
2  X  3-in.  angles,  rolled  to  the  proper  radius 
and  laced  together.  A  ^a-in.  steel  cable 
was  run  over  the  arch  from  top  to  top  of 
supporting  poles,  and  messengers  dropped 
to  the  arch  to  take  care  of  wind  strains. 
Ten  series  incandescent  center-span  sus- 
pension outfits  were  attached  to  a  '/4-in. 
steel  cable  run  12  in.  above  top  of  the 
arch,  and  supported  by  I  bolts  fixed  to  the 
lacing.  The  lamps  are  thus  protected 
from  violent  shocks,  making  the  whole 
structure  as  rigid  as  necessary.  The  lamps 
and  reflectors  alone  hang  below  the  arch, 
and  the  whole  presents  an  attractive  ap- 
pearance in  the  day  time. 

Twenty-seven  such  arches  were  placed 
on  Granby  street,  between  Main  and  Bute 
streets,  each  arch  having  10  60  candle- 
power,  75  watt.  6.6  ampere  street  series 
tungsten    lamps,    with    automatic    cutouts 


and  radial  wave  reflectors.  These  lights 
were  turned  on  at  8  P.  M.  September  ist, 
and  since  that  time  20  similar  arches  have 
been  erected  on  Main  street,  between 
(iranby  and  Church  streets,  and  plans 
have  been  drawn  for  30  more  for  Church 
street. 

The  Norfolk  and  Portsmouth  Traction 
Company  allowed  the  use  of  the  iron  rail- 
way poles,  and  agreed  to  act  as  agent  for 
t!ie  merchants  in  having  the  work  done ; 
did  all  wiring  of  arches,  running  of  under- 
ground cables  and  hanging  of  lamps  at  its 
own  expense,  and  further  agreed  to  fur- 
nish power  for  and  maintain  the  system 
at  the  rate  of  $30  per  arch  for  the  first 
year.  $70  for  the  second  year  and  $60  for 
the  third. 

The  arches  were  built  and  erected  by  a 
local  concern  for  $50  each,  exclusive  of 
the  electrical  equipment. 

The  illustrations  will  give  an  idea  as 
to  the  appearance  of  the  streets  both  day 
and   nisfht. 


FIG.   2. — GRANBV   STREET^   NORFOLK,   VA.,   SHOWING  ARCHES  BY  DAYLIGHT. 


FIG.    1. — ANOTHER   VIEW.   SHOWING   PERSPECTIVE   YROSl    THE    MIDDLE    OF   THE    STREET. 
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Electric  Lighting  of  Automobiles 


By  Roscoe  E.  Scott. 
(Concluded.) 


The  strength  of  the  anchored-back 
tungsten  filament  as  used  for  headlight 
and  other  automobile  service  has  already 
been  referred  to.  By  way  of  illustration, 
a  test  which  was  made  on  such  a  filament 
may  be  of  interest.  The  lamp  tested  was 
a  new  8  candle  power,  6  volt  headlight 
lamp  in  a  round  bulb.  It  was  tested  by 
dropping  it  on  to  a  smooth  oak  board, 
laid  on  a  solid  foundation.  The  procedure 
was  as  follows: 

Starting  at  a  height  of  ^-2  in.,  the  lamp 
was  allowed  to  fall  six  times  on  to  the 
board,  being  dropped  first,  base  down- 
ward; second,  horizontally;  third,  base 
downward,  and  so  on,  alternately  for  six 
times.  This  process  was  repeated  at 
heights  of  i  in.,  i^A  in.,  2  in.,  etc.,  by  steps 
of  y^  in.,  the  lamp  standing  the  test  per- 
fectly up  to  and  including  a  hight  of  lo 
in.  above  the  oak  board.  A  drop  of  lo 
in.  in  a  horizontal  position  subjects  the 
lamp  to  a  jar  many  hundred  per  cent, 
great  than  the  same  lamp  would  ever  be 
subjected  to  (barring  actual  smash-ups) 
in  the  roughest  touring  car  service,  with 
the  shock-absorbing  devices  now  in  use. 
It  may  be  of  interest  to  note  that  none 
of  the  tungsten  multiple  types  of  lamp 
which  are  regularly  used  for  residence 
lighting  could  stand  a  drop  of  lo  in.  on 
to  solid  oak  without  having  the  filament 
shattered  to  bits.  Tungsten  filaments 
are,  of  course,  plastic  when  lighted,  so 
that  a  cold  test  furnishes  the  only  true 
criterion. 

The  headlights  have  two  principal 
functions;  first,  to  warn  persons  and  ani- 
mals of  the  approach  of  the  machine; 
second,  to  light  up  the  pathway,  thus  en- 
abling the  chauffeur  to  avoid  obstacles. 

The  first  of  these  functions  demands 
sharp  definition  of  the  beam  of  light  and 
a  high  brilliancy,  both  of  which  are 
found  to  a  much  greater  degree  with  the 
tungsten  than  with  the  carbon  light.  In- 
deed, tungsten  is  rivalled  in  respect  to 
these  qualities  only  by  acetylene.  The 
second   function  demands  plenty  of  act- 


ual light-flux,  which  may  be  obtained  at 
a  much  higher  efficiency  with  the  tung- 
sten than  with  the  carbon  lamp. 

Coming  to  the  sidelights,  these  also 
have  two  principal  functions;  first,  as 
ornaments  or  markers  to  the  machine, 
without  which  it  would  not  look  com- 
plete; second,  to  throw  a  certain  amount 
of  general  illumination  about  the  ma- 
chine, this  illumination  being  particular- 
ly useful  when  parties  are  entering  or 
leaving,  and  when  the  machine  is  run- 
ning "  on  its  sidelights," — i.  e.,  with  its 
headlights  out. 

The  first  of  these  functions  need  not 
be  discussed  in  detail,  as  the  problem  in- 
volved is  principally  that  of  so  choosing 
the  fixture  that  its  general  appearance 
will  harmonize  with  that  of  the  car  body. 
As  to  the  second  function,  it  may  be  said 
that  an  extremely  high  candle  power 
lamp  in  a  sidelight  is  worse  than  useless, 
as  it  dazzles  rather  than  assists  those 
who  are  entering  the  car,  and,  moreover, 
spoils  the  effect  of  the  machine  as  seen 
from  the  side.  Photometric  tests  on  side- 
lights would  be  of  little  value,  on  ac- 
count of  the  relatively  small  importance 
of  these  units  from  a  lighting  standpoint. 
One  or  two  minor  points  which  are 
worthy  of  consideration  when  one  is 
choosing  a  sidelight  may  be  mentioned. 
It  is  a  good  plan  to  have  a  small  red  or 
green  tell-tale  window  in  the  back  part 
of  the  fixture,  which  will  inform  the 
driver  in  case  the  lamp  burns  out  or 
works  loose.  In  general,  it  is  well  to  have 
clear  glass  windows  in  both  the  front  and 
outer  sides  of  these  fixtures,  as  indicated 
in  Fig.  8,  so  as  not  to  waste  any  more 
light  than  necessary  by  absorption  and 
multiple  reflection. 

The  tail  light  seems  to  be  considered 
by  many  machine  owners  as  more  or  less 
of  a  joke.  Any  one  who  will  walk  along 
a  sparsely-lighted  city  street  on  a  dark 
night  cannot  help  noticing  that  the  vast 
majority  of  tail  lights,  owing  to  low  can- 
dle power,  poor  design  or  location,  do  not 
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FIG    14. 


half  serve  their  ostensible  function  of  il- 
luminating the  number  plate.  Besides 
this  function  the  tail  light  has  another, 
viz.,  to  provide  a  signal  to  vehicles  ap- 
proaching from  the  rear.  This  is  ordi- 
narily accomplished  satisfactorily  by  a  red 
glass  window  in  the  fixture. 

Fig.  14  shows  in  outline  a  special  style 
of  tail  light  fixture  which  was  designed 
by  a  prominent  touring  car  company,  and 
is  intended  to  really  illuminate  the  num- 
ber plate  of  the  machine.  This  it  does  in 
a  very  satisfactory  manner,  except  per- 
haps to  the  incorrigible  scorcher,  who 
quite  naturally  prefers  to  "  live  in  dark- 
ness and  the  shadow  of  death." 

D. — Electrical  Equipment. — The  appa- 
ratus necessary  to  operate  automobile 
electric  lamps  consists  of  the  storage  bat- 
tery or  magneto  generating  equipment, 
switches,  wiring,  etc. 

When  six  volt  tungsten  lamps  are  used 
it  has  been  found  good  practice  to  use 
at  least  No.  12  B.  &  S.  wiring,  in  order 
to  avoid  excessive  voltage  drop. 

The  simple  storage  battery  system 
would  be  satisfactory,  were  it  not  for  the 
fact  that  the  cells  have  to  be  charged 
rather  frequently  if  much  touring  is  done 
at  night.  For  example,  a  car  with  the 
35-watt  equipment  of  tungsten  lamps  in- 
dicated in  table  No.  4  could  be  lighted 
continuously  for  about  17  hours  on  a 
three-cell  battery  of  100  ampere-hour  ca- 
pacity before  it  would  need  to  be  re- 
charged, providing  the  three-cell  battery 
were  used  only  for  lighting. 

The  simple  battery  system  has  now 
been  supplemented  for  engine-driven  ve- 
hicles by  a  combined  magneto  and  bat- 
tery system,  which  is  designed  to  prolong 
the    discharge   period    of   the   battery   by 


from  300  to  500  per  cent.  The  main  fea- 
tures of  such  a  system  are  shown  in  Fig. 
15.*  The  method  of  operation  is  as  fol- 
lows : 

When  the  car  is  standing  still  the  side- 
lights and  tail  light  may  be  run  from  the 
storage  battery.  When  the  car  is  start- 
ed the  battery  switch  may  be  turned  off 
and  the  magneto  generator  switch  turned 
on.     The  magneto  will  now  generate  cur- 


*  1   am   indebted   to  the  K-W   Ignition   Co.,   of 
Clevolaud,  foi-  permission  to  describe  this  system. 
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FIG    15. 
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rent  for  the  headlight  and  also  for  the  tail 
light  in  series  with  the  meter  light — the 
energy  being  supplied  by  the  engine.  If 
the  tail  light  goes  out  while  the  car  is 
running  the  occurrence  is  at  once  de- 
tected by  the  extinction  of  the  meter 
light.  The  magneto  system  has  been  so 
fully  perfected  as  to  deliver  a  substantial- 
ly constant  current  to  the  lamps  at  all 
running  speeds  above  12  miles  per  hour. 
At  lower  speeds  somewhat  less  light  is 
given,  and,  of  course,  less  is  needed. 
Owing  to  its  peculiarly  shaped  curve  of 
external  resistance  vs.  e.  m.  f.,  the  mag- 
neto used  in  this  system  actually  takes 
less  energy  on  short  circuit  than  it  con- 
sumes in  losses  on  open  circuit;  this  ex- 
plains why  a  short-circuiting  switch  is 
used,  as  shown  in  Fig.  15. 

The  following  cost  comparison  of  two 
typical  installations  may  be  of  interest 
(see  table  4) : 

It  will  be  noted  that  the  tungsten 
equipment  in  table  No.  4  appears  to  cost 
slightly  more  than  the  carbon.  How- 
ever, a  very  important  point  to  notice  in 
the  table  is  that  the  tungsten  equipment 
consumes  only  5  watts,  as  against  15.2 
watts  for  the  carbon,  and  therefore  dis- 
charges a  given  number  of  cells  only 
about  one-third  as  fast.  Moreover,  the 
tungsten    equipment   requires   only   three 


cells  in  series,  whereas  the  carbon  re- 
quires as  many  as  ten  cells  in  series  for 
the  lowest  voltage  carbon  automobile 
lamps  commercially  supplied.  The  eco- 
nomical magneto  system  of  lighting  above 
described  has  been  developed  only  for 
tungsten  lamps. 

The  following  general  conclusions  are 
based  upon  this  investigation  of  the  elec- 
tric lighting  of  automobiles : 

(i)  Electric  lighting  is  an  ideal  form 
of  illumination  for  motor  vehicles,  owing 
to  its  brilliancy,  convenience  and  safety. 

(2)  In  order  to  be  a  success  for  tour- 
ing car  work  as  well  as  for  light  runabout 
work,  the  electric  lamp  used  must  be  able 
to  withstand  severe  shocks  to  the  machine 
without  injury.  This  desideratum  is  real- 
ized in  the  anchored-back  tungsten  fila- 
ment. 

(3)  For  satisfactory  illumination  re- 
sults in  automobile  lighting,  scientifically 
designed  reflecting  devices  and  fixtures 
should  be  used.  Well  developed  lines  of 
such  devices  are  now  commercially  avail- 
able. 

(4)  The  tungsten  automobile  lamp  is 
markedly  superior  to  the  carbon  in  near- 
ly all  cases,  on  account  of  the  increased 
light  of  superior  quality  which  it  gives 
for  a  reduced  lighting  battery  capacity. 


TABLE    4. 

Cost  Comparison  of  Two  Automobile  Lighting  Equipments.      (Simple  Battery  System.) 

B. — A  Tungsten  installation,  consisting  of ; 


A. — A  Oarhon  installation,  consisting  of: 
2  headlight  lamps,  3.6  W.  P.   C,   6  C.  P.,   21.6 

watts. 
Life,  500  hrs.     Present  retail  price  $0.23  each. 

2   sidelight  lamps,  3.8   W.   P.   C.   4   C.   P.,   15.2 

watts. 
Life,  500  hrs.     Present  retail  price  $0.23  each. 

1  tail  light  lamp.  3.8  W.  P.  C.  4  C.  P.,  15.2  watts. 
Life,  500  hrs.     Present  retail  price  $0.23  each. 


2  headlight  lamps,  8  C.  P.,  10  watts. 

Life,  300  hrs.     Present  retail  price,  $0.60  each. 

2  sidelight  lamps,  4  C.  P.,  5  watts. 

Life,  200  hrs.     Present  retail  price,  $0.50  each. 

1  tail  light  lamp,  4  C.  P.,  5  watts. 

Life,  200  hrs.     Present  retail  price,  $0.50  each. 


Cost  of  delivered  power  to  batteries  assumed  at  15  cents  per  kilowatt-hour. 
Cost  of  power  and  renewals  figured  for  1,000  hours. 


A. — Carbon. 

Total  candlepower  = 24 

Total  watts  = 8S.8 

.15 

Cost  of  power,  88.8  X  3,000  X  = $13.20 

1,000 
Cost  of  renewals : 
1,000 

.23  X  X  2  r= 

500 
1,000 

.23  X  X  2  = 

500 
1,000 

.23  X X  1  = 

500 


.92 


.92 


.46 


Thousand-hour  cost  for  power  and  renew- 
als •=  $15.50 


B. — Tungsten. 

Total  candlepower  = 28 

Total  watts  = 

.15 

Cost  of  power,  35  X  1,000  X 

1,000 
Cost  of  renewals : 
1,000 

.60  X  X  2  = 

300 
1.000 

.50  X  

300 
1.000 

.50  X  X  1  = 

200 

Thonsand-hour  cost   for  power  and  renew- 
als = $16.75 


2  =. 


35 
$5.23 

4.00 
5.00 
2.50 
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FIG.     I. — NIGHT    ILLUMINATION    CHINATOWN,    SAN    FRANCISCO. 

The  Illumination  During  the  Portola  Celebration 

in  San  Francisco 

By  F.  W.  Jones. 


One  of  the  features  of  the  Portola  cele- 
bration held  in  San  Francisco  October 
i8  to  23,  in  commemoration  of  the  land- 
ing of  the  first  Spanish  governor  of  Cali- 
fornia— Don  Gasper  de  Portola — and  also 
in  honor  of  the  city's  recovery  from  the 
earthquake  and  fire  of  1906,  was  the  elec- 
trical illumination  of  the  streets  and 
buildings.  Nothing  to  equal  it  had  ever 
been  attempted  on  the  Pacific  Coast — not 
even  at  the  Alaska-Yukon-Pacific  Exposi- 
tion in  Seattle.  It  is  asserted  that  more 
than  30,000,000  candle-power  was  con- 
sumed for  each  night's  illumination.  The 
business  streets  were  light  as  day,  and  the 
reflection  could  be  seen  20  miles    distant. 

One  of  the  photographs  shown,  Fig.  i, 
gives  a  fair  idea  of  the  illumination  of 
Chinatown  and  the  fleet  of  warships  on 
the  bay. 

Another,  Fig.  2,  shows  the  St.  Fran- 
cis Hotel  outlined  with  incandescent 
bulbs  and  with  two  historical  paintings, 
brilliantly  colored  with  light,  on  either 
side  of  the  main  entrance.     Fig.  3  shows 


Market  street,  the  business  center  of  the 
city,  with  the  gigantic  electrical  bell  in  the 
foreground  and  the  brilliantly  lighted 
tower  of  the  Ferry  Building  in  the  dis- 
tance. The  structure  outlined  on  the  left 
of  the  picture  is  the  Chronicle  Building. 
The  canopy  of  lights  shown  across  Market 
street,  extended  from  the  ferry  to  Van 
Ness  avenue,  and  comprised  380  strings, 
placed  20  ft.  apart,  and  carrying  a  total 
of  15,580  lamps. 

The  great  bell  shown  in  the  foreground 
was  probably  the  largest  bit  of  single  elec- 
tric display  ever  attempted  on  the  Pacific 
Coast.  The  long  strings,  gracefully 
looped,  flashed  white  and  green,  red  and 
yellow,  the  whole  piece  spreading  out  a 
luster  that  reached  to  the  far  hills.  An 
occasional  slight  breeze  would  swing  the 
lights  in  easy  motion,  presenting  a  rare 
spectacle  to  those  below.  The  efifect  was 
even  more  bewildering  than  its  makers 
had  anticipated  and  demonstrated  in  a 
most  positive  manner  the  wonderful  pos- 
sibilities of  nieht  illumination. 


lie.   _'. — ST.    FKAXCrS   HOTKI 


T-IG.   3. — MARKET    STREET,   SHOWING    CHROXTCI-E   BUITJUXG    TX    BACKGRnrxn. 
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Incandescent  Gas  Illumina- 
tion in  An  Auction  Room 

By  Norman  Macbeth. 
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"  The  proof  of  the  pudding  is  in  the 
eating  thereof "  and  "  You  have  to  Hve 
with  a  man  to  know  him  "  are  two  adages 
which,  having  truth  as  a  basis,  have  with- 
stood the  severe  test  of  time. 

In  the  November,  1908,  number  of  the 
Illuminating  Engineer  was  described  an 
installation  of  inverted  gas  lamps  on  the 
second  floor  gallery  of  the  auction  house  of 


Samuel  T.  Freeman  &  Co.,  Philadelphia. 
This  floor  was  used  exclusively  for  special 
sales  of  high  grade  furniture,  fine  pictures 
and  libraries,  these  special  sales  occurring 
at  such  infrequent  intervals  that  it  was  be- 
lieved that  with  an  electric  installation  the 
greater  proportion  of  the  expense  would 
be  central  station  readiness  to  serve  charges 
and  consequently,  high  current  costs. 


FIG.    I. — THE    AUCTION    ROOM. 
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The  firm  were  rather  favorably  disposed 
toward  tungsten  lamps,  having  heard  the 
praises  of  these  lamps  sounded  in  several 
keys  by  as  many  rival  salesmen,  whose 
particular  lamp  showed  a  longer  life  and 
radiated  more  sunlight  than  any  other.  An 
investigation  of  the  conditions,  however, 
failed  to  show  that  the  engineer  who  de- 
signed and  proposed  the  inverted  incan- 
descent gas  lamp  equipment  was  acting 
from  any  other  standpoint  than  that  of  this 
firm's  interests. 

At  that  time  the  first  floor,  shown  in 
Fig.  I,  was  illuminated  by  ten  upright 
four-mantle  gas  arc  lamps  with  alabaster 
globes  and  carbon  filament  electric  in- 
candescent lamps.  The  latter  were  regu- 
larly spaced  in  three  rows  down  the  ceil- 
ing, suspended  on  drop  cords,  with  ac- 
cessories representing  various  ideas  in 
manufacture,  from  the  ordinary  glass 
shades  through  to  flat  metal  reflectors. 
The  gas  arc  lamps  were  irregularly  ar- 
ranged, as  shown  by  symbols  on  plan. 
Fig.  2. 

The  illumination  of  this  floor,  the  cen- 
tral portion  of  which  is  in  use  practically 
all  day,  was  far  from  satisfactory,  but 
was  deemed  of  such  importance,  both 
from  the  standpoint  of  effective  illumina- 
tion and  maintenance  cost,  that  the  firm 
would  not  consider  any  further  changes 
until  they  had  fully  tested  out  both  the 
inverted  incandescent  gas  lamps  and  the 
new  tungsten  lamps.  The  latter  were 
tried  in  various  existing  outlets  on  the 
first  floor  and  offices,  together  with  a  com- 
plete installation  in  the  show  windows. 
Attention  was  paid  especially  to  life  and 
maintenance  costs — the  electrical  costs  dur- 
ing this  period  were  6  cents  per  kilowatt 
hour. 

After  a  year's  experience  with  the  gas 
lamps  on  the  second  floor,  the  service  and 
resultant  illumination  were  so  satisfactory 
that  the  order  was  given  to  equip  all  the 
first  floor,  and  in  addition  the  oftioes  on 
the  second  floor,  with  the  inverted  incan- 
descent gas  lamps,  on  fixtures  similai"  to 
those  previously  installed,  having  a  cock 
in  the  fixture  bod)'  with  a  chain  pull  con- 
trolling the  lamps  on  each  fixture  as  a 
unit.  The  plans  and  estimates  provided 
for  the  taking  down  of  all  the  upright 
mantle  gas  arcs  as  well  as  the  electric  in- 
candescents,  and  the  removal  of  all  wir- 
ins:  from  the  ceiling. 
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It  might  be  here  noted  that  the  gas  con- 
sumption for  the  highly  uniform  illumina- 
tion with  the  inverted  mantle  lamps  is 
20  per  cent,  less  than  that  required  for  the 
inadequate  service  of  the  upright  mantle 
arcs  used  previously,  and  in  addition  there 
is  the  total  saving  on  the  electric  current 
formerly  required  on  this  floor. 

Of  the  twenty-three  outlets  used,  exten- 
sions were  necessary  from  the  regular  out- 
lets provided  in  the  original  piping  of  the 
building  for  twenty-two — that  is,  but  one 
outlet  on  the  entire  floor  was  used  without 
change. 

The  problem  was  to  provide  adequate 
but  not  brilliant  illumination  with  a  uni- 
form distribution,  and  to  secure  the  ap- 
pearance of  abundance  of  light  by  the  use 
of  clear  cylinders  and  rather  wide  opal  re- 
flectors. It  is  extremely  important  that 
the  goods  be  shown  under  the  light  which 
will  most  enhance  their  value  in  the  eyes 
of  possible  purchasers,  and  that  the  auc- 
tioneer from  his  elevated  stand,  at  a  height 
where  only  the  opal  reflectors  are  in  his 
line  of  vision,  should  be  able  to  clearly 
see  every  nod,  wink,  or  gesture  from  a 
bidder,  that  all  who  wish  may  have  an  op- 
portunity to  bid  on  their  choice. 

This  floor  is  152  feet  by  41  feet  8  inches, 
with  a  ceiling  height  of  14  feet  6  inches, 
ceiling  and  walls  light.  The  walls  are  a 
light  blue  calcimine,  the  actinic  value  of 
which  was,  however,  higher  than  the  light 
painted  ceiling,  as  shown  by  Fig.  i.  For 
purposes  of  calculation  the  walls  were 
considered  "  dark,"  as  frequently  rugs  and 
carpets  were  displayed,  as  shown  in  the 
left  in  Fig.  i.  Twenty-two  two-light  fix- 
tures, using  the  inverted  lamp  equipped 
with  opal  reflector,  the  distribution  of 
which  is  shown  by  Fig.  3,  were  installed 
at  a  height  of  12  feet  6  inches  to  mantle 
centers  above  the  floor,  and  at  distances  of 
18  feet  between  outlets  and  approximately 
14  feet  between  rows. 

The  entire  installation  on  both  floors  is 
under  maintenance  by  the  gas  company 
on  a  yearly  contract,  and  it  was  when 
under  regular  service  conditions  that 
illuminometer  measurements  were  taken. 
These  measurements  show  a  mean  of  2.^ 
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FIG.  3- 

foot-candles  with  a  minimum  of  1.4,  the 
latter  close  to  the  walls  midway  between 
side  outlets. 

A  mixed  gas  is  supplied  having  a  calor 
ific   value   of  about  650   B.T.U.,   and   the 
pressure  during  the  test  was  17  tenths. 

SUMMARY   OF   INSTALLATION. 

Dimensions  of  room,   152  feet  by  41   feei 

8  inches. 
Height  of  ceiling,  14  feet  6  inches. 
Height  to  mantles,  12  feet  6  in. 
Height  of  test  plane,  32  inches. 
Number  of  fixtures,  22. 
Number  of  lamps,  44. 
Nominal     consumption     of     lamps,     cubic 

feet,  3.3. 
Total    consumption   of   lamps,   cubic   feet. 

146.7. 
Pressure  in  tenths,  17. 
Mixed  gas,  calorific  value  in  B.t.u.,  650 
Effective   area   of  floor   space   in   square 

feet,  5,600. 
Cubic  feet  of  gas  per  square  foot,  0.026. 
Average  foot-candles  on  plane,  2.5. 
Lumens  per  cubic  foot  of  gas,  95.24. 
Cubic  feet  of  gas  per  lumen,  0.0104. 
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The  Tailor  Shop  Problem 

By  a.  L.  Eustice. 


The  article  by  Mr.  R.  W.  Pierson  in  the 
October  Illuminating  Engineer,  en- 
titled "  The  Lighting  of  a  Tailor  Shop," 
is  rather  interesting,  and  it  was  studied 
by  the  writer  with  considerable  surprise 
and  regret  that  direct  comparison  was 
made  with  the  very  different  solution 
given  in  the  September  number. 

To  begin  with,  it  is  certainly  a  matter 
of  regret  that  Mr.  Pierson  used,  as  a  basis 
for  his  solution,  figures  on  Illuriiination 
Efficiency  of  Tungsten  Lamps  (4  lumens 
per  watt),  whose  accuracy  for  some  time 
past  has  been  open  to  considerable  criti- 
cism, and  which  were  admitted  by  the 
originator  of  the  same  at  the  last  conven- 
tion of  the  Illuminating  Engineering  So- 
ciety to  be  incorrect  and  subject  to  re- 
vision. 

As  a  matter  of  fact,  the  actual  illumi- 
nating efficiency  of  a  system  employing 
one  type  of  unit  varies  considerably  in 
rooms  of  various  dimensions,  color  and 
placement  of  surroundings,  and  when  a 
system  is  installed  in  a  shop  such  as  the 
subject  of  Mr.  Pierson's  solution,  the  ac- 
tual illuminating  efficiency  does  not  equal 
the  theoretical  value  not  only  for  this 
reason  but  also  due  to  losses  both  in  can- 
dle power  of  the  lamp  employed  and  in 
illumination  caused  by  accumulations  of 
dirt  on  the  reflecting  glassware. 

Although  in  Mr.  Pierson's  opinion,  5-ft. 
candles  is  a  sufficiently  high  intensity  for 
"a  "  tailor  shop,  it  will  be  noted  that  the 
value  of  6-ft.  candles,  as  recommended  by 
the  writer,  was  employed  "  in  order  to 
make  this  solution  comparable  with  the 
Nernst."  It  is  obvious  that  6-ft.  candles 
is  not  excessive  in  this  case  when  con- 
sideration is  given  to  the  general  dark 
color  of  the  interior,  as  well  as  the  goods 
displayed  (also  cutting,  fitting  and  sewing 
dark  materials),  which  figure  is  consid- 
ered good  practice.  {N.  E.  L.  A.  Bulletin 
No.  7  recommends  4  to  7  ft.  candles,  with 
no  qualifications  regarding  color,  etc.) 

The  location  of  outlets  recommended 
by  Mr.  Pierson  is  rather  a  new  departure 
when  the  object  sought  for  is  to  provide 
the  tailor  shop  with  "  good  illumination," 
and  certainly  the  outlets  are  so  vastly  dif- 


ferent from  the  solution  submitted  by  the 
writer  that  any  comparisons  of  cost  are 
of  no  value,  and  even  further,  are  decid- 
edly misleading.  In  the  opinion  of  the 
writer  it  does  not  require  the  services  of 
an  illuminating  engineer  to  substitute  elec- 
tric units  for  gas  in  substantially  the  same 
location  of  outlets  and,  when  the  five  gas 
arcs  formerly  provided  inadequate  illumi- 
nation for  the  shop  it  does  not  seem  prob- 
able that  12  joo-watt  tungsten  lamps,  even 
in  a  layout  as  suggested,  will  give  the 
owner  any  improvement  over  his  gas  sys- 
tem. 

A  close  examination  of  the  picture  will 
show  that  the  two  gas  arcs  in  front  of 
the  shop  are  located  at  a  considerable 
distance  from  the  windows,  and  from  the 
ceiling  design  it  is  only  reasonable  to  as- 
sume that  another  gas  arc  is  in  the  rear 
of  the  shop,  beyond  the  range  of  the 
camera,  and  hence  were  all  employed  for 
utility  rather  than  for  purposes  of  display. 

From  a  viewpoint  of  improved  illumi- 
nation the  location  of  outlets  Nos.  i  and  2 
are  absurd,  since  they  are  placed  very  near 
the  windows,  and  the  flux  of  light  in  the 
direction  of  the  windows  is  nearly  equal 
to  the  effective  flux  in  the  direction  of 
the  room.  It  is  obvious  that  the  flux  in 
the  direction  of  the  windows  is  a  waste 
and  requires  the  remaining  units  to  de- 
liver eft'ective  illumination  at  a  higher  effi- 
ciency than  Mr.  Pierson  assumed  for  the 
entire  system.  The  same  conditions  apply 
to  outlets  Nos.  3  and  4,  for  here  the  flux 
of  light  in  the  direction  of  the  wall  is,  for 
the  most  part,  absorbed,  instead  of  pene- 
trating the  window  as  in  the  case  pre- 
ceding. 

In  selecting  the  location  of  outlets  Nos. 
5  and  6  and  also  determining  the  number 
of  units  (four-light  fixture  of  100- watt 
lamps)  per  outlet,  Mr.  Pierson  evidently 
did  not  consider  that  a  high  standard  of 
diffusion  in  shops  of  this  nature  is  impera- 
tive and  that  it  is  therefore  not  only  de- 
sirable but  also  essential  to  employ  small 
units  and  a  distributed  system.  The  na- 
ture of  the  work  and  the  color  moreover 
demand  the  use  of  satin  finished  or  enam- 
eled  prismatic   glassware.     The   interfer- 
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ence  losses  in  clustered  units  were  not 
included  in  the  assumed  eflficiency,  and  if 
it  were  possible  to  make  actual  tests  of 
the  mean  illumination  delivered  by  the 
system,  as  shown  in  the  plan,  the  results 
would,  no  doubt,  show  a  surprising  drop 
m  the  actual  value  of  lumens  per  watt. 

In  regard  to  cost  of  equipment,  even 
without  considering  the  obvious  great  dif- 
ference in  illuminating  value  of  the  two 
systems,  the  statement  made  by  Mr.  Pier- 
son  that  the  cost  of  fixtures  for  the  solu- 
tion employing  tungsten  lamps  "  will  be 
far  less  than  for  the  solution  using 
Nernst "  is,  to  say  the  least,  unfair  to  all 
interests  concerned.  For  the  sake  of  argu- 
ment, assume  that  a  very  neat  but  cheap 
pendant  is  used  to  suspend  the  lamps  in 
either  system  suggested  by  the  two  solu- 
tions and  two  four-light  fixtures  are  em- 
ployed at  the  center  outlets  of  the  tungsten 
system,  the  cheapest  of  which,  for  pen- 
dants and  fixtures  at  all  in  harmony  with 
the  requirements  of  the  shop  in  question, 
would  cost  at  least  $1.70  each  for  the  for- 
mer (6-ft.  pendant)  and  $7.50  each  for 
the  latter,  and  the  investment  figures  given 
by  Mr.  Pierson  become : 

TUNGSTEN. 

Lamps  complete  (12) $23.40 

Four  6-ft.  pendants  at  $1.70 6.80 

Two  four-light  fixtures  at  $7.50 i5-00 

Total  cost  of  equipment $45-20 

WESTINGHOUSE    NERNST. 

Lamps  complete  (11)  at  $3.375 $37-13 

Eleven  3-ft.  pendants  at  $1.10 12.10 

Total  cost  of  equipment $49-23 

From  this  it  is  to  be  noted  that,  instead 
of  a  difference  in  cost  of  $13.73,  as  quoted 
in  favor  of  the  tungsten  system,  the  true 
difference  in  costs  of  the  equipment  where 
the  Nernst  units  are  sold  at  the  consum- 
ers' minimum  discount  (sales  less  than 
$250)  is  only  $4.03,  which  is  outweighed 
many  times  by  the  difference  in  the  qual- 
ity of  illumination  produced  by  the  Nernst 
system — that  is,  a  distributed  versus  a  con- 
centrated system. 

However,  in  view  of  the  fact  that  Mr. 
Pierson  based  the  first  cost  of  the  tungsten 
system  on  central  station  prices  to  con- 
sumers, which  is  lower  than  the  regular 
market  price,  it  is  obvious  that  for  com- 
parative figures  the  first  cost  of  the  Nernst 


system  should  be  established  on  the  same 
basis  and  the  price  used  for  which  the 
lamps  are  sold  to  the  consumer  by  the 
central  station,  according  to  the  schedule 
of  prices  now  maintained  by  most  large 
lighting  companies  for  the  sale  of  Nernst 
lamps  by  the  central  station,  which  sched- 
ule fixes  the  selling  price  of  the  132  watt 
single  glower  lamp  at  $2.25  net. 

On  this  basis  the  above  tabulated  costs 
remain  unchanged  in  the  case  of  the  tung- 
sten system,  whereas  in  the  case  of  the 
Nernst  system  the  costs  become : 

Lamps  complete  at  $2.25  net $24.75 

Eleven  pendants  (3  ft.)  at  $1.10 12.10 

Total  cost  of  equipment $36.85 

which  shows  a  reversal  of  total  first  costs 
and  the  difference  of  $8.35  in  favor  of  the 
Nernst  system. 

While  the  writer  would  not  recommend, 
under  any  circumstances,  the  location  of 
outlets  advised  by  Mr.  Pierson  in  this  shop 
where  the  predominating  tone  is  dark,  but 
assuming  the  spotty  and  undesirable  il- 
lumination effects  would  be  tolerated  by 
the  owner  of  the  shop,  and  in  order  to 
place  the  two  systems  on  further  equality 
in  so  far  as  the  number  of  outlets  and  wir- 
ing expense  is  concerned,  the  concluding 
figures  herewith  given  are  on  the  basis  of 
employing  a  Westinghouse  Nernst  sys- 
tem (of  suitable  size  units)  with  approxi- 
mately equal  total  energy  consumption  lo- 
cated at  the  outlets  as  specified  by  Mr. 
Pierson  and  criticised  by  the  writer.  Ex- 
haustive tests  have  demonstrated  that  such 
a  Nernst  system  would  provide  a  mean  il- 
lumination equal  to  the  tungsten  system 
as  outlined  and,  with  the  use  of  no  watt 
Nernst  at  outlets  Nos.  i  to  4  and  the 
three-glower  unit  (396  watts)  at  outlets 
Nos.  5  and  6  as  the  basis,  the  following 
figures  are  in  order: 

FIRST  COST— TUNGSTEN    SYSTEM. 

Lamps  complete  (12) $23.40 

Four  6-ft.  pendants  at  $1.70 6.80 

Two  four-light  fixtures  at  $7.50 15.00 

Total  cost  of  equipment $45-20 

nernst  system   (central  station  resale 
prices). 

Four  no  watt  at  $2.25 $9.00 

Four  6-ft.  pendants  at  $1.70 6.80 

Two  three-glass  canopy  lamps   (com- 
plete) at  $10 20.00 

Operating  costs  per  month $35-8o 
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TUNGSTEN — CONNECTED    LOAD    1.2    K.W. 

Current  (loo  hours  per  month  at  $o.io 
per  kilowatt  hour) $12.00 

Maintenance  at  $0,015  per  kilowatt 
hour 1.80 

Total  operating  cost $13.80 

WESTINGHOUSE        NERNST — CONNECTED        LOAD 

(four  1 10  WATT  AND  TWO  396  WATt) 

ONE   232    K.W. 

Current  (loo  hours  per  month  at  $o.io 
per  kilowatt  hour) $12.32 


Maintenance    at    $0,005    per    kilowatt 
hour 62 


Total  operating  cost $12.94 

Again,  the  true  comparative  figures  on 
first  cost  show  the  tungsten  system  to  cost 
$9.40  more  than  the  Nernst,  and  the  total 
operating  costs  per  month  favor  the 
Xernst  system  by  the  saving  of  the  sum 
of  $0.86. 


A  Horrible  Example 


By  Arthur  L.  Rice. 


One  of  the  best  examples  of  how  not  to 
do  it,  in  arranging  the  lighting  of  a  build- 
ing, is  now  in  operation  at  the  Coliseum 
Garden  in  Chicago.  The  cardinal  prin- 
ciple of  good  illumination  is  that  there 
should  be  an  even  distribution  of  light 
with  no  insistently  bright  spots.  In  the 
arrangement  of  the  Coliseum  lighting  the 
overhead  trusses  are  hidden  by  a  black 
cloth  which  represents  the  canopy  of 
night,  and  through  this  shine  a  miscella- 
neous collection  of  incandescents  repre- 
senting the   "  starry  firmament  on  high." 

At  one  end  there  is  one  of  the  Tyro- 
lean Alps  which  has  become  separated 
from  its  relatives  and  has  a  golden  tinge 
of  sunset  cast  upon  it  by  light  shining 
through  a  rift  in  the  nocturnal  canopy. 
Below  stairs  there  is  no  lighting  except 
from  tissue-covered  globes  representing 
various  edible  fruits  of  tremendous  size 
which  decorate  the  porch  boxes  around 
the  sides  of  the  room. 

So  far  there  is  nothing  to  be  criticised, 
but  to  spoil  the  entire  effect  and  to  tor- 


ment suffering  humanity,  at  about  8  ft. 
above  the  gallery  rail  an  intensely  bright 
line  of  incandescent  lamps,  placed  about 
a  foot  apart  and  with  reflectors  on  top 
which  throw  the  light  downward  into  the 
eyes  of  those  on  the  floor  and  especially 
into  the  eyes  of  those  sitting  in  the  gal- 
lery, runs  entirely  around  the  immense 
room.  The  strain  on  the  eyes  in  endeav- 
oring to  see  anything  in  the  murky  dusk 
while  the  eyes  are  closed  to  protect  them- 
selves against  this  brilliant  line  of  light 
is  so  severe  that  the  after-effect  lasts  for 
two  or  three  days.  Certainly  no  one  can 
sit  for  an  evening  in  one  of  the  gallery 
seats  without  suffering  for  a  week  after- 
ward and  probably  doing  a  permanent  in- 
jury to  the  eyes. 

Why  such  a  scheme  as  this  should  have 
been  adopted  with  the  present  enlighten- 
ment with  regard  to  correct  principles  of 
illumination,  particularly  by  people  who 
have  had  so  much  to  do  with  fine  lighting 
effects  as  those  who  handle  the  Coliseum, 
is  one  of  the  mysteries  of  engineering. 


THE   ILLUMINATING   ENGINEER 


541 


Church  Lighting 


Of  all  lighting  problems  the  church  un- 
questionably offers  the  most  difficult.  The 
difficulties  arise  from  a  variety  of  sources. 
First  and  foremost  of  these  is  the  archi- 
tecture. In  the  present  practical  age  the 
church  stands  almost  alone  as  a  type  of 
building  in  which  architecture,  in  the  high- 
est meaning  of  the  term — i.  e.,  as  an  ex- 
pression of  art  in  building — is  paramount. 
For  this  reason  alone  the  formulae  of  the 
illuminating  engineer,  which  are  quite 
sufficient  for  guidance  in  laying  out  a  sys- 
tem of  illumination  for  a  building  of 
primarily  utilitarian  purpose,  are  wholly 
secondary  when  it  comes  to  the  illumina- 
tion of  a  church.  Aside  from  the  lighting 
being  entirely  dominated  by  the  archi- 
tecture, the  type  which  represents  by  far 
the  larger  majority  of  churches  is  of  such 
character  as  to  afford  special  difficulties  in 
the  way  of  artificial  illumination.  Gothic 
architecture,  by  reason  of  its  association 
with  religion,  has  been  reserved  almost  in- 
violate for  the  construction  of  the  sacred 
edifice.  The  most  familiar  and  charac- 
teristic features  of  this  type  are  the  pointed 
arch,  the  high,  pointed  roof,  left  with  its 
construction  showing  from  the  interior, 
and  the  vistas  produced  by  parallel  rows 
of  columns,  arches,  and  roof  trusses. 
Whether  or  not  the  original  conception 
was  suggested  by  nature,  these  elements 
produce  something  of  the  majesty  and  awe 
that  is  produced  by  the  forest  of  primeval 
trees,  whose  trunks  reach  a  towering 
height  and  whose  branches  meet  in  shadow 
far  above  the  head.     The  solemn  beauty 


of  the  forest  is  enhanced  by  the  deep 
shadows  relieved  only  by  occasional  shafts 
of  sunlight  falling  through  openings 
among  the  boughs.  He  would  be  a  bold 
illuminating  engineer  indeed  who  would 
undertake  to  preserve  a  moiety  of  this 
grandeur  by  any  means  of  artificial  light- 
ing at  present  within  his  reach.  To  at- 
tempt this  by  hanging  up  incandescent 
electric  lamps  would  be  only  to  bring  into 
ludicrous  prominence  the  utter  inability 
of  man  to  cope  with  the  art  of  nature ; 
and  to  use  the  more  powerful  sources,  like 
the  arc,  would  be  like  attempting  to  simu- 
late the  murmur  of  winds  through  the 
leaves  by  blowing  blasts  on  a  fog-horn. 

These  same  conditions,  to  a  lesser  ex- 
tent, apply  to  the  lighting  of  a  Gothic 
church.  Visible  light-sources  are  an  in- 
trusion, no  matter  where  placed,  and  in- 
direct lighting  is  generally  impracticable. 
Perhaps  it  is  best  to  admit  at  the  outset 
that  there  has  been  no  wholly  satisfac- 
tory method  of  artificially  lighting  an  edi- 
fice of  this  character.  Our  efforts  can. 
then  be  directed  to  reducing  the  faults  and 
objections  to  their  lowest  terms.  The  rec- 
ognition of  the  difficulties  of  the  problem 
could  not  be  made  plainer  than  by  the  fact 
that,  of  a  dozen  photographs  of  church 
interiors  taken  at  random,  no  two  showed 
the  same  system  of  illumination. 

The  Gothic  church  has  come  to  us  un- 
changed, except  to  be  dwarfed  in  size 
and  often  degraded  in  general  execution, 
since  its  earliest  development  in  a  tim.e 
centuries  before  our  modern  methods  of 
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lighting  were  even  dreamed  of.  The  prob- 
lem of  lighting  it  with  these  sources  is 
somewhat  as  if  we  were  required  to  clothe 
the  Hermes  in  a  dress  suit,  or  put  stays 
on  the  Venus  of  Milo.  Since  no  one  has 
succeeded  in  solving  the  problem,  no  hesi- 
tation need  be  felt  in  pointing  out  all  of 
the  faults  of  any  installation. 

We  may  as  well  begin  at  the  top  and 
take  a  church  of  cathedral  rank,  and  one 
which  may  reasonably  be  supposed  to  rep- 
resent Gothic  architecture  in  America, — 
St.  Patrick's  Cathedral,  Fifth  Avenue, 
New  York.  A  view  of  the  nave  is  shown 
in  Fig.  I.  The  lighting  fixtures  are  hardly 
discernible  in  the  enffravine.     Thev  con- 


sist of  the  simplest  possible  form  of  gas 
chandelier  suspended  from  the  arches  and 
near  the  roof.  These  consist  of  three  con- 
centric circles  of  gas  pipe  thickly  studded 
with  flame  gas  jets.  This  was  apparently 
the  original  provision  for  artificial  light- 
ing, which  has  been  supplemented  at  a 
later  date  by  the  addition  of  cluster  elec- 
tric lights  attached  to  the  columns  a  short 
distance  above  their  bases.  These  elec- 
tric lamps  are  left  entirely  bare.  Archi- 
tecturally these  brackets  are  glaring  ex- 
crescences upon  the  magnificent  columns. 
From  the  illuminating  engineer's  stand- 
point the  glare  of  the  bare  incandescent 
lamps,  unavoidably  in  the  line  of  vision. 
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is  exceedingly  bad.  In  the  original  instal- 
lation no  attempt  whatever  was  made  to 
have  the  lighting  fixtures  partake  of  a 
decorative  nature,  but  rather  to  keep  them 
as  inconspicuous  as  possible,  which,  all 
things  considered,  offered  the  least  of  the 
evils.  It  is  hardly  possible  that  as  lighting 
units,  however,  they  could  have  produced 
anywhere  near  even  the  dim  illumination 
sufficient  for  the  purpose.  Neither  the  old 
nor  the  new  installations  can  therefore  be 
called  at  all  satisfactory,  to  say  nothing  of 
their  harmony  with  the  surroundings. 

Let  us  now  turn  to  a  church  of  more 
modest  dimensions,  but  in  which  the 
Gothic  features  are  well  preserved.  Fig. 
2  shows  the  interior  of  the  church  of  St. 


John  the  Baptist,  West  Thirtieth  Street, 
New  York  City.  The  lighting  here  is  by 
brackets  attached  to  the  sides  of  the  double 
pillars,  each  bracket  supporting  three  up- 
right mantle  gas  burners  with  diffusing 
globes.  From  the  illuminating  engineer- 
ing standpoint  this  method  of  illumination 
offers  no  serious  grounds  for  criticism, 
though  the  sources  are  well  in  the  line  of 
vision.  If  the  globes  provided  are  of  suf- 
ficiently opalesced  glass, — and  there  is  no 
reason  why  they  should  not  be, — they 
would  not  be  particularly  objectionable 
on  this  account,  and  the  intensity  of  il- 
lumination furnished  is  doubtless  quite 
sufficient  for  all  purposes.  Architectur- 
ally, the  fixtures  in  themselves  are  of  suf- 
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FIG.    2. — CHURCH    OF    ST.    JOHN    THE    BAPTIST,    NEW    YORK. 
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FIG.   3. — ST.   ANDREW  S   CHURCH,  NEW   YORK. 


ficient  size  and  prominence  and  of  such 
design  as  to  bear  a  fairly  harmonious  re- 
lation to  the  columns  to  which  they  are 
attached.  The  only  point  in  which  this 
system  of  illumination  fails  is  that  it 
leaves  the  upper  portion  of  the  church  in 
comparative  darkness,  whereas  under  day- 
light conditions  this  portion  is  the  lightest, 
receiving  abundant  daylight  through  the 
windows  of  the  clearstory.  Light  should, 
wherever  possible,  come  from  above,  so 
far  as  the  esthetic  effect  is  concerned.  No 
matter  how  brilliantly  the  illumination  on 
what  the  engineer  calls  the  "  working 
plane," — a  distance  two  or  three  feet  above 


the  floor, — if  the  ceiling  of  the  room  is  in 
dai'kness  there  is  a  feeling  of  gloom;  and 
this  must  be  the  case  to  some  extent  in 
this  installation. 

Fig.  3  is  the  interior  of  a  church  in 
which  the  Gothic  features  are  preserved, 
but  of  still  more  modest  dimensions.  In 
this  case  the  lighting  is  provided  by  elec- 
tric lamps  and  gas  jets  placed  around  the 
capitals  of  the  pillars.  The  electric  lamps 
are  left  bare,  and  the  gas  lighting  is  by 
flame  burners.  This  installation  offends 
every  principle  of  illuminating  engineer- 
ing and  architecture.  From  the  first  point 
of  view,  the  lamps  are  unshaded  and  so 
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placed  that  the  eye  cannot  escape  en- 
countering a  considerable  number  of 
them.  Architecturally  considered,  the 
lamps  overhang  the  decoration  of  the 
capitals  like  a  fringe,  thus  obliterating  the 
detail  and  breaking  the  continuity  of  the 
construction.  It  is  difficult  to  conceive  a 
more  awkward  location  for  electric  lamps. 
Furthermore,  the  law,  first  clearly  enun- 
ciated, so  far  as  we  know,  by  Mr.  C. 
Howard  Walker  in  his  address  before  the 
first  convention  of  the  Illuminating  Engi- 
neering Society,  that  "  light  represents  a 
void  and  should  never  come  from  support- 
ing structures,"  is  here  totally  disregarded. 
The  entire  upper  structure  of  the  church, 
including  the  side  walls  and  roof,  is  sup- 


ported on  these  capitals,  and  to  throw  a 
ring  of  light  around  these  points  is  to 
leave  this  superstructure  without  support. 

Fig.  4  shows  the  interior  of  a  church 
in  which  the  Gothic  lines  are  retained,  but 
in  which  the  structure  is  modified  by  the 
omission  of  the  clearstory.  In  this  case 
the  electric  lamps  have  likewise  been 
placed  about  the  capitals  of  the  column, 
but  owing  to  the  structure  are  consider- 
ably higher  than  in  the  former  example. 
The  criticisms  made  in  the  former  case, 
however,  will  apply  here. 

Fig.  5  is  another  church  in  which  the 
Gothic  elements  are  retained.  The  lighting 
problem  in  this  case  has  been  solved  in  a 
very  much  more  satisfactory  manner  by  the 


FIG.  4. — CHURCH    OF  THE   INCARNATION,    NEW   YOPK. 
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FIG.   5. — CHURCH   OF  THE   HEAVENLY  REST^   NEW   YORK. 


use  of  chandeliers  dropped  from  the  points 
of  the  arches.  The  lamps  are  left  bare, 
but  are  apparently  frosted, — at  least  they 
should  be.  The  design  of  the  chandelier 
is  in  good  keeping  with  the  architecture. 
The  main  body  of  the  chandelier,  further- 
more, is  hung  in  line  with  the  capitals  of 
the  columns,  thus  offering  as  little  break 
as  possible  in  the  units  of  the  general 
structure.  The  individual  lamps  are  left 
unshaded  and  are  somewhat  objectionable, 
a3  they  are  far  from  decorative  in  them- 
selves and  afford  a  multiplicity  of  points 
of  light,  thereby  distracting  the  eye  to  a 
greater  extent  than  would  a  single  source. 


As  a  suggestion,  this  fault  might  have 
been  overcome  by  placing  the  lamps  with- 
in a  large  hemisphere  of  opalescent  glass 
supported  by  the  ring  of  the  chandelier, 
and  made  up  in  sections.  This  would,  of 
course,  somewhat  reduce  the  efficiency, 
but  that  is  not  a  material  question  in  this 
case. 

In  all  the  examples  given  there  is  an 
evident  attempt  to  retain,  or  at  least  to  in- 
terfere as  little  as  possible,  with  the  gen- 
eral air  of  the  sanctuary.  Gorgeous  light- 
ing fixtures  and  effects  would  seem  to  be 
as  out  of  place  as  gaudy  and  ostentatious 
dress.  (To  be  continued.) 
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The  Lamp  as  a  Motif  in  Fixture  Design 


Association  is,  perhaps,  the  strongest  of 
the  motifs  affecting  the  sentiments.  Noth- 
ing ever  tastes  quite  so  good  as  the  dishes 
mother  used  to  make,  and  even  the  odor 
of  the  barnyard  may  be  pleasing  to  the 
jaded  city  dweller,  to  v^^hom  it  recalls  the 
golden  days  of  youth.  History  has  no  rec- 
ord so  old  that  it  does  not  lament  the 
decadence  of  the  times,  and  the  passage  of 


FIG.   I. 


the  good  old  days.  Our  memories  have  a 
kindly  faculty  of  omitting  or  glossing 
over  the  unpleasant  events  of  youth,  and 
preserving  a  picture  at  which  we  never 
tire  of  looking  in  our  later  years;  and 
still  more  rosy-hued  is  the  picture  of  the 
times  when  our  fathers  and  grandfathers 
were  young.  Whatever  has  been  in  close 
personal  contact  with  our  ancestors  ac- 
quires through  association  a  significance 
wholly  apart  from  the  thing  itself.  If  we 
cannot  have  the  actual  relics  we  may  pre- 
serve at  least  a  portion  of  their  human 
interest  by  making  more  or  less  faithful 
copies. 

And  so,  whatever  argument  may  be  ad- 
vanced against  the  legitimacy  of  imita- 
tion in  decorative  art,  the  power  of  asso- 
ciation and  the  natural  and  universal  ten- 
dency of  the  human  mind  to  glorify  the 
past,  will  continue  to  demand  reproduc- 
tions of  the  older  forms  of  art.  The  more 
intimate  the  association  the  more  insist- 
ent is  this  demand.  Nothing  has  a  more 
intimate  connection  with  life  than  those 
things  which  are  used  constantly  in  the 
home.  Undoubtedly  the  fireplace  is  a  vil- 
lainous way  of  heating  a  room,  from  the 
purely  scientific  viewpoint;  but  it  still 
persists  in  a  more  or  less  close  imitation 
of  its  original  and  glorious  condition,  and 
if  any  one  doubts  its  superiority  over  the 
iron  stove,  to  say  nothing  of  the  steam 
radiator,  let  him  read  what  Hawthorne 
has  to  say  on  the  subject.  Likewise,  the 
-candle  is  a  poor  little  make-shift  as  a 
light-source,  but  our  fathers  and  grand- 
fathers used  the  candle,  and  their  fathers 
backward  time  out  of  mind;  and  so  it 
happens  that  more  candles  are  be- 
ing used  to-day  than  ever  before  in  his- 
tory; and  where  the  candle  itself  is  im- 


548 


THE   ILLUMINATING   ENGINEER 


the  architectural  types  of  those  days,  but 
the  furnishings,  including  the  lighting  fix- 
tures, likewise  follow  the  prevailing  taste 
of  the  same  period.  The  methods  of  il- 
lumination at  that  time  were  oil  lamps 
and  candles.  The  former  made  use  of  the 
glass  shade,  and  for  decoration  glass 
prisms  and  jewels  were  the  common 
means  employed.  The  lines  of  the  lamp 
and  globe  were  simple  and  severe,  corre- 
sponding to  the  spirit  of  the  architecture, 
but  were  exceedingly  well  proportioned 
and  pleasing.  These  lamps  furnish  a 
motif  which,  though  having  no  great  plia- 
bility, is  still  adaptable  to  modern  fixture 
construction,  and  undoubtedly  affords  the 
best  solution  of  the  fixture  for  Colonial 
dwellings.  Single  suspension  lamps, 
chandeliers  and  brackets  are  designed, 
using  the  lamp  of  Colonial  times  as  the 
chief  feature. 

Fig.  I  is  a  good  example  of  such  a  fix- 
ture simulating  a  single  oil  lamp;  in  fact. 


practicable,  imitations,  often  exceedingly 
crude,  are  found  in  abundance.  The  oil 
lamp  for  precisely  similar  reasons  is  an 
object  of  veneration  to  the  extent  that  we 
are  quite  willing  to  conceal  the  glories  of 
the  modern  electric  lamp  in  order  to  pre- 
serve a  semblance  of  this  ancient  light- 
source. 

The  popularity  of  the  so-called  Colonial 
architecture  has  its  origin  quite  as  much 
in  association  with  the  golden  age  of  our 
own  country  as  in  its  inherent  austere 
beauty.  The  matter  of  lighting  dwellings 
of  this  character  with  modern  light- 
sources  without  introducing  jarringly 
discordant  elements  is  a  puzzling  one. 
and  has  often  been  but  poorly  solved. 
Too  frequently  the  efforts  have  run  to 
carrying  out  in  the  lighting  fixtures  the 
classical  elements  of  architecture,  which 
form  a  more  or  less  obscure  basis  of  the 
Colonial  types  of  structure.  This  fault 
arises  from  a  misconception  of  the  char- 
acter of  a  lighting  fixture  with  reference 
to  the  building,  viz.,  of  considering  it  a 
part  of  the  structure  instead  of  a  part  of 
the  furnishing.  To  preserve  the  atmos- 
phere of  Colonial  times  not  only  must 
the  structural   features   faithfully  express 


FIG.  3. 
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FIG.   4. 


the  fixture  might  very  readily  contain  an 
actual  modern  kerosene  lamp.  The  grace 
of  outline  and  harmony  of  proportion  is 
sufficiently  apparent  to  need  no  comment. 

Fig.  2  shows  an  elaboration  of  this 
theme,  representing  a  central  bowl  with 
lamps  at  the  sides,  as  well  as  one  at  the 
top.  This  is  an  artistically  good  simula- 
tion, for  the  reason  that  the  structure 
could  be  made  real  without  change  in  de- 
sign. 

Fig.  3  shows  the  same  general  struc- 
ture, but  with  the  added  decoration  of 
glass  prisms. 

Fig.  4  shows  three  adaptations  of  the 
motif  to  wall  brackets.  While  the  lines 
of  the  lamp  itself  are  equally  pleasing, 
the  general  effect  is  somewhat  marred  by 
the  regular  canopy  and  supporting  tube 
by  which  the  bracket  is  attached  to  the 
side  wall.  While  such  a  construction 
would  not  be  impossible  in  the  case  of  an 
actual  oil  lamp,  it  would  hardly  be  prob- 
able. A  lamp  is  essentially  a  movable 
apparatus,  this  being  almost  a  necessity 
for  its  proper  care.  In  the  examples 
shown  the  fact  that  the  lamp  is  perma- 
nently attached  to  its  support  is  evident. 

Figs.  5  and  6  show  a  variety  of  brack- 
ets of  the  same  general  type,  to  which  the 
same  criticisms  would  apply. 


It  will  be  observed  that  the  point  of 
support  in  these  is  given  two  different 
positions — either  the  center  of  the  bowl 
or  the  neck  of  the  lamp.     The  discrepancy 


FIG.   5. 
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of  the  former  method  could  easily  be  re- 
moved by  running  a  band  around  the 
center  of  the  bowl,  which  would  afford  an 
ostensible  means  of  removing  the  bowl 
when  necessary  for  refilling.  Such  a  band 
would  in  no  wise  interfere  with  the  lines 
or  general  artistic  effect  of  the  fixture. 
The  support  at  the  neck  of  the  lamp  is 
less  easy  to  correct. 

The  central  bracket  in  Fig.  6  is  a  sim- 
ulation of  the  Argand  lamp,  the  lines  of 
which  are  well  carried  out,  but  the  ostensi- 
ble oil  supply  of  which  is  entirely  wanting. 


These  criticisms  may,  perhaps,  appear 
fanciful  and  an  unnecessary  refinement; 
but  it  will  be  found  that  where  simulation 
or  imitation  is  used,  the  closer  the  re- 
semblance in  every  detail,  the  more  ef- 
fective will  be  the  appeal  to  the  artistic 
imagination.  The  glass  candle  equipped 
with  a  round  electric  lamp  is  simply  a 
burlesque ;  and  the  huge  metal  contrivance 
in  the  form  of  the  ancient  torch  bearing 
a  cluster  of  these  burlesque  candles  is  a 
travesty  in  lighting  fixtures  comparable 
to    Hamlet    parading    in    a    football    suit. 
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TJieoiy  and  Teclmology^ 


Plain  Talks  on  Illuminating  Engineering 

By  E.  L.  Elliott. 


No.  XXIII. 

INDUSTRIAL     LIGHTING:     GENERAL 
CONSIDERATIONS. 

In  the  general  field  of  industry  America 
stands  in  the  front  rank,  if  not  indeed  at 
the  very  head.  Notwithstanding  our 
much  higher  prevailing  rate  of  wages, 
which  form  the  principal  part  of  the  cost 
of  any  manufactured  article,  we  are  in  a 
position  to  successfully  compete  with 
older  nations,  at  least  in  all  manufactures 
which  are  largely  machine  made.  This  is 
due,  by  general  consent,  to  the  fact  that 
we  obtain  a  higher  efificiency,  both  from 
men  and  machines.  The  systematic  study 
of  costs,  in  which  they  are  analyzed  down 
to  the  last  detail,  and  the  correction  or  im- 
provement of  every  detail  where  improve- 
ment is  possible  is  the  largest  factor  in 
this  efficiency,  inventive  skill  being  the 
other  principal  factor. 

The  ratio  of  output  to  payroll  pretty 
nearly  expresses  the  rate  of  dividend.  It 
was  the  recognition  of  this  simple  prin- 
ciple more  than  anything  else  which  gave 
Carnegie  the  mastery  of  the  iron  and 
steel  industry  of  this  country  within  the 
short  period  of  a  quarter  of  a  century. 
While  his  competitors  were  satisfied  to  re- 
tain antiquated  machinery  and  methods  be- 
cause they  continued  to  show  a  profit, 
Carnegie  and  his  lieutenants  worked  with 
almost  sleepless  vigilance  to  make  im- 
provements ;  and  it  mattered  not  how  re- 
cently a  plant  had  been  put  in.  nor  how 
great  a  sum  had  been  expended  on  it,  if 
better  machinery  or  methods  could  be  de- 
vised the  plant  was  remodeled  with  all 
possible  speed.  And  so  it  happened  that 
after  a  decade  of  this  ceaseless  work  of 


improvement  and  growth  all  of  his  strong- 
est competitors  combined  found  that  the 
great  iron  master  completely  dominated 
the  situation,  for  the  simple  reason  that 
he  could  sell  his  product  at  a  profit  for 
less  than  they  could  manufacture.  The 
lesson  so  powerfully  taught  to  the  steel 
industries  has  been  very  generally  learned 
by  manufacturers  in  general,  viz.,  no  mat- 
ter zvhat  the  present  profits  may  he,  if  a 
change  in  methods  or  machinery  zvill  in- 
crease the  efficiency  of  the  plant  (by  plant 
the  entire  aggregation  of  men  and  ma- 
chines being  understood),  the  change 
should  he  made. 

Figuring  on  this  basis  at  once  brings  out 
the  fact  that  it  requires  but  an  insignifi- 
cant percentage  of  increase  in  efficiency  to 
justify  a  change  in  the  plant.  The  mana- 
ger of  a  large  textile  mill  was  recently 
asked,  "  If  you  could  find  a  loom  which 
would  give  you  2  per  cent,  greater  output 
under  the  same  conditions  as  your  present 
looms,  would  you  put  it  in  in  place  of 
those  now  in  use?"  To  which  he  an- 
swered promptly,  "  I  most  certainly 
would."  It  is  safe  to  say  that  a  like  per- 
centage of  gain  in  any  item  of  running  ex- 
pense would  justify  an  equal  expenditure 
of  money.  In  the  production  of  power  and 
the  generation  of  electric  current  and  its 
transmission  and  use  the  mechanical  and 
electrical  engineers  would  certainly  figure 
down  to  a  closer  percentage  than  this  ; 
and  the  installation  which  assured  the 
user  of  a  2  per  cent,  gain  over  other  sys- 
tems would  be  put  in  regardless  of  any 
prevailing  difference  in  cost. 

It  is  possible  to  conduct  many  lines  of 
m.anufacture  so  as  to  show  dividends  on 
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the  invested  capital  without  keeping  an 
analytic  record  of  costs,  just  as  it  is  pos- 
sible for  a  man  to  maintain  a  good  degree 
of  general  health  and  strength  without 
systematic  physical  exercises;  but  when  it 
comes  to  the  test  of  endurance,  or  speed, 
as  in  time  of  industrial  depression,  then 
the  industry  that  knows  where  every  cent 
of  its  expenditure  goes  is  as  sure  of  win- 
ning as  is  the  trained  athlete  in  the  con- 
test with  the  untrained,  though  perhaps 
naturally  stronger  individual. 

The  three  general  items  of  manufactur- 
ing cost  are :  fixed  charges,  labor  and  raw 
materials.  The  first  of  these  includes  all 
expenditures  except  the  wages  of  laborers 
actually  engaged  in  productive  work.  The 
term  "  fixed  charges  "  implies  the  fact  that 
this  item  is  approximately  constant,  while 
the  other  two  items  may  vary  through  pro- 
portionately wide  degrees  of  difference. 
There  is  always  a  certain  "  irreducible 
minimum,"  beyond  which  fixed  charges 
cannot  be  reduced,  and  the  problem  of 
reaching  this  minimum  is  comparatively 
simple.  The  cost  of  raw  materials  is  a 
still  more  simple  problem  to  reduce  to  its 
lowest  terms.  The  question  of  profits  is, 
therefore,  a  matter  of  eternal  vigilance  in 
the  quantity  of  output  in  its  relation  to 
fixed  charges.  It  is  for  this  reason  that  a 
dift'erence  of  even  i  per  cent,  in  the  ef- 
ficiency of  machinery,  or  in  the  generation 
and  utilization  of  power,  is  a  matter  for 
serious  consideration. 

It  would  seem  to  be  an  equally  obvious 
fact  that  improvement  in  the  conditions 
under  which  the  machines  are  operated 
which  would  show  an  equal  gain  in  out- 
put would  be  given  equally  serious  con- 
sideration. Strangely  enough  one  of  the 
conditions  which  is  absolutely  vital  is  gen- 
erally given  the  least  attention,  viz.,  the 
light  by  which  the  operator  works.  The 
most  skilled  mechanic  and  the  latest  im- 
proved machine  would  be  valueless  if 
placed  in  an  absolutely  dark  room ;  and 
between  this  and  the  value  in  a  space  per- 
fectly lighted  all  variations  between  zero 
and  maximum  are  possible.  A  considera- 
ble portion  of  this  neglect  is  undoubtedly 
chargeable  to  the  fact  that  artificial  light- 
sources  and  the  illumination  produced  has, 
until  a  comparatively  recent  time,  been 
necessarily  so  imperfect  as  compared  with 
daylight  conditions  that  the  inferiority  has 


been  accepted  as  a  matter  of  course.  Ex- 
cuses for  mistakes  and  defective  work- 
manship based  on  the  fact  that  the  work 
was  done  by  artificial  light  have  been  con- 
sidered sufficient,  and  a  falling  off  in  thfe 
quantity  of  the  product  has  been  accepted 
for  the  same  cause  without  a  thought  of 
its  possible  correction. 

But  this  is  a  condition  which  no  longer 
maintains.  Modern  light-sources,  installed 
on  illuminating  engineering  principles,  can 
produce  conditions  equal  to  those  of  the 
best  daylight  illumination.  Such  condi- 
tions, however,  cannot  be  obtained  with- 
out a  careful  and  systematic  study  of  each 
particular  problem.  Improvements  can 
frequently  be  suggested  offhand  by  the  il-| 
luminating  engineer  who  has  had  experi- 
ence in  this  particular  line,  but  the  last 
degrees  of  refinement  necessary  to  reach 
the  condition  of  daylight  illumination  re- 
quires more  than  a  casual  inspection  and 
the  installation  of  some  particular  type  of 
light-source  and  accessory. 

The  human  machine  is  subject  to 
idiosyncracies  which  cannot  be  discov- 
ered and  governed  like  the  laws  of 
mechanics,  but  which  are  quite  as  im- 
portant in  the  final  result.  Thus,  a  me- 
chanic may  turn  out  more  and  better 
work  on  a  machine  of  a  certain  make, 
which  he  believes  to  be  superior,  than  he 
would  on  another  machine  exactly  as  good 
in  every  respect  mechanically  which  he 
considered  inferior.  The  mental  attitude 
is  a  condition  by  no  means  to  be  neglect- 
ed in  determining  the  efficiency  of  work- 
men. This  is  particularly  the  case  in  mat- 
ters of  illumination.  It  is  a  common  ex- 
perience that  a  system  of  lighting  which 
may  be  so  enthusiastically  received  in  one 
factory  that  the  workmen  are  willing  to 
pay  for  its  up-keep  themselves,  rather  than 
have  it  removed  or  changed,  may  be 
thrown  out  in  another  factory  for  the 
simple  reason  that  the  workmen  will  have 
none  of  it.  In  another  case  a  workman 
will  find  that  lighting  best  which  he  dis- 
covers that  his  "  boss  "  prefers.  The  case 
is  reported  of  a  man  who  had  to  put  on 
glasses  when  working  under  the  mercury 
vapor  lamp  because  his  oculist  had  told 
him  that  the  light  was  very  hard  on  the 
eyes.  On  the  other  hand  a  number  of 
cases  are  reported  where  workmen  have 
found   that   they   co.uld   dispose   of   their 
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glasses  with  perfect  comfort  to  their  eyes 
v/hile  working  under  this  same  Hght,  In 
the  long  run,  however,  the  best  and  larg- 
est output  from  a  given  set  of  operatives 
will  be  produced  when  the  lighting  condi- 
tions are  those  which  are  based  upon  prov- 
en scientific  principles.  Having  deter- 
mined what  these  principles  are,  it  is  usu- 
ally a  comparatively  simple  matter  to  re- 
move prejudice  and  produce  a  favorable 
mental  attitude  toward  them  on  the  part 
of  employees. 

The  lighting  conditions  as  effecting  out- 
put should  be  considered  a  special  item  in 
the   cost   system,    and    carefully    analyzed 
and  tested.     There  are  almost  no  records 
of  this  kind   in   existence   at  the   present 
time.     It  is  no  more  a  sufficient  test  of  a 
system  of  lighting  to  put  up  one  or  two 
units  and  ask  the  opinion  of  the  workman 
offhand  than  it  would  be  to  give  him  a 
new  piece  of  machinery  to  which  he  is  not 
accustomed,  and  immediately  ask  his  opin- 
ion of  it.     In  nine  cases  out  of  ten  such 
opinion  will  be  unfavorable.     The  proper 
method  of  procedure  is  to  put  up  a  suf- 
ficiently large  installation  to  get  an  aver- 
age on  a  considerable  number  of  opera- 
tives,   thereby    eliminating    the    personal 
equation  as  far  as  possible  by  removing 
prejudice  against  the  change,  so  that  the 
mental   attitude  may   at   least  be  nothing 
more   unfavorable  than   that   of   indiffer- 
ence; then  to  operate  this  installation  for 
a  sufficient  period  of  time  to  get  reliable 
figures   as   to   the    relation   of   output   to 
labor.    Figures  so  obtained  would  in  many 
cases  show  astonishing  results.     To  make 
the  figures  comparable,  however,  it  would 
be  necessary  to  either  first  keep  a  record 
of    the    same    operatives    working    under 
present  conditions;  or,  if  there  are  oppor- 
tunities, a  section  can  be  divided  into  equal 
parts,  and  the  results  compared  under  the 
different  systems  of  illumination.     There 
is  absolutely  no  other  way  of  settling  the 
question  as  to  the  best  methods  of  illumi- 
nation for  the  different  phases  of  indus- 
trial lighting.     It  is  the  industries  them- 
selves that  will  benefit  by  such  investiga- 
tions.    They  should,   therefore,   take  the 
initiative,  or  at  least  give  illuminating  en- 
gineers every  possible  opporunity  for  car- 
rying   them    out.      Modern    illumination, 
which    enables    industry    to    proceed    un- 
interruptedly during  the  entire  twenty-four 


hours  of  the  day  is  one  of  the  revolution- 
ary advances  in  civilization,  and  is  com- 
parable to  the  invention  of  the  steam  en- 
gine and  the  dynamo  electric  generator. 

Coming  now  to  the  general  considera- 
tion of  the  methods  of  industrial  lighting, 
we  may  at  once  divide  them  all  into  two 
classes:  General  illumination  and  special 
illumination. 

In  the  former  case  a  given  amount  of 
space  is  lighted  irrespective  of  the  posi- 
tion of  machinery  or  benches,  with  the  in- 
tention of  furnishing  sufficient  general  il- 
lumination to  enable  the  necessary  work 
to  be  done  at  any  point  in  the  room.  In 
this  plan  an  attempt  is  made  to  imitate 
daylight  conditions. 

In  the  latter  case  special  illumination, 
generally  from  an  individual  light-source, 
is  provided  for  the  workman,  the  inten- 
tion being  to  illuminate  the  particular  field 
in  which  his  work  is  performed.  It  is  evi- 
dent that  there  may  be  all  degrees  of  com- 
bination of  these  two  general  plans,  al- 
though many  installations  may  be  found 
in  which  either  is  carried  out  almost  ex- 
clusively. 

Neither  illuminating  engineers  nor  fac- 
tory managers  have  yet  reached   a  posi- 
tive conclusion  as  to  the  relative  merits 
of  these  two  systems,  and  it  will  require 
more    definite    data    of   the    kind    already 
mentioned  before   such   a   conclusion   can 
be  reached.   Where  careful  eye  work  must 
be  done,  as  in  the  work  of  finer  machine 
shops,  textile  industries,  the  manufacture 
of  articles  from  leather  and  fabrics,  spe- 
cial lighting  probably  is  more  used  at  the 
present  time.     In  fact,   until  the  modern 
light-sources     became     available     special 
lighting  was  the  only  means  giving  any 
degree  of  satisfaction ;   but  the   powerful 
electric    and    gas    lamps    now    obtainable 
make   it  possible   to   flood   a   room   with 
light,  so  that  it  will  even  exceed  the  in- 
tensity of  daylight,   if  desired.     If  effec- 
tive   illumination    depended    on     nothing 
else  than  intensity  on  the  working  plane, 
or  in  the  working  field,  the  problem  would 
be  simple,  but  this  is  far  from  being  the 
case.     The  eye  is  not  a  mere  optical  con- 
trivance, but  an  exceedingly  delicate  phyi- 
ological  organ,  and  the  question  of  illumi- 
nation   involves    its    physiological    action 
even  more  than  its  optical  action. 
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Foolish  Question,  No.  999,999 

One  of  the  New  York  dailies  has  been 
giving  a  series  of  foolish  questions  and 
answers  depicted  by  cartoons.  The  last 
of  these  bears  the  number  1,000,500, 
the  list  is  far  from  being  exhausted.  At 
least  one  more  can  be  furnished  from  the 
proceedings  of  the  last  meeting  of  the 
New  York  Section  of  the  Illuminating 
Engineering  Society,  which  was  devoted 
to  a  discussion  of  the  question,  "  What  Is 
an  Illuminating  Engineer?"  The  discus- 
sion that  took  place  was  in  itself  well 
worth  listening  to.  It  brought  out  opin- 
ions on  questions  of  philosophy,  ethics, 
art,  science  and  human  nature  which 
showed  that  the  society  has  plenty  of 
members  who  think  deeply,  and  about 
many  things  besides  polar  curves  and  the 
price  of  gas.  The  value  of  a  sermon  is  by 
no  means  to  be  judged  by  the  wisdom  of 
the  text.  A  man  possessed  of  ideas  could 
preach  quite  as  good  a  sermon  from  a 
text  taken  from  Mother  Goose's  rhymes  as 
from  any  other. 

To  set  aside  an  entire  session  of  a  sci- 
entific society  for  the  discussion  of  the 
question  as  to  what  its  name  means  is 
certainly  a  strange  commentary  upon 
either  the  intelligence  of  the  members  or 
the  phraseology  of  the  name.  That  a  so- 
ciety four  years  old  should  need  to  spend 
an  evening  trying  to  define  itself  is  more 
in  line  with  the  plot  of  a  Gilbert  and  Sulli- 
van opera  than  the  consideration  of  a  sci- 
entific society. 

As  a  matter  of  fact  all  this  hullabaloo 
about  "  what  is  an  illuminating  engineer  " 
is  rank  nonsense.  A  few  minutes  time 
spent  in   consulting  any   good  dictionary 


will  fully  answer  the  question  to  any  one 
who  understands  the  English  language. 
According  to  the  Century  Dictionary,  an 
engineer  is  "  a  person  skilled  in  the  prin- 
ciples and  practice  of  any  department  of 
engineering."  Engineering  is  defined  as 
"  the  art  of  constructing  and  using  en- 
gines or  machines."  In  this  definition  the 
word  "  engine  "  must,  of  course,  be  taken 
in  its  fundamental  or  broad  sense,  which 
is  thus  defined :  "  An  instrumental  agent, 
or  agency,  of  any  kind ;  anything  used  to 
effect  a  purpose;  an  instrumentality." 
Tracing  the  term  back  to  its  origin  through 
these  definitions,  we  find  that  an  illuminat- 
ing engineer  is  "  a  person  skilled  in  the 
principles  and  art  of  constructing  and 
using  the  instrumental  agents  concerned 
with  illumination."  If  this  definition  seems 
long  or  involved,  we  may  compare  it  with 
the  definition  of  some  of  the  other  branches 
of  engineering  as  given  in  the  same  dic- 
tionary; for  instance,  electrical  engineer- 
ing: "The  science  and  art  of  utilizing 
electricity."  Substituting  the  word  "  light  " 
for  "  electricity,"  and  we  haA^e  an  equally 
exact  and  brief  definition  of  illuminating 
engineering. 

The  truth  of  the  whole  matter  is  that 
the  question,  "  What  is  an  illuminating 
engineer  ?  "  is  not  at  all  the  one  that  has 
been  in  the  minds  of  those  whom  it  has 
most  troubled.  What  they  have  evidently 
had  in  mind  is,  "  Who  is  an  illuminating 
engineer?  "  That  is  altogether  a  different 
matter,  and  a  question  impossible  to  an- 
swer. No  amount  of  degrees  from  edu- 
cational institutions,  or  memberships  in 
scientific  societies,  can  ever  furnish  exact 
data  upon  which  to  answer  this  question. 

While  no  harm  comes  from  within  the 
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society  by  the  constant  repetition  of  this 
"  fooHsh  question,"  it  certainly  does  not 
tend  to  enhance  the  opinion  of  the  out- 
sider as  to  the  standing  of  illuminating- 
engineering  as  a  profession.  What  would 
be  thought  of  the  Architectural  League, 
for  instance,  if  it  should  get  together  to 
discuss  the  question,  "  What  is  an  archi- 
tect?" Or  of  the  American  Institute  of 
Electrical  Engineers  spending  an  evening 
in  defining  the  term  "  electrical  engineer  ?" 

It  is  true  that  the  Illuminating  Engi- 
neering Society  and  the  profession  are  not 
yet  as  old  as  most  other  divisions  of  the 
great  field  of  engineering,  but  it  is  at  least 
old  enough  to  have  gotten  past  the  kinder- 
garten stage.  The  work  that  has  been  done, 
as  evidenced  by  the  Proceedings  of  the  So- 
ciety, bears  as  strong  an  impress  of  ma- 
ture thought  and  study  and  familiarity 
with  the  scientific  principles  involved  as 
does  that  of  any  other  similar  organiza- 
tion. 

It  is  time  that  this  talk  about  "  infancy," 
"  beginners "  and  "  learning  the  rudi- 
ments "  be  given  less  prominence.  Illumi- 
nating engineering  as  a  science  and  pro- 
fession to-day  can  stand  squarely  on  its 
feet,  and  walk  with  a  steady  gait  in  its 
chosen  direction.  It  no  longer  needs  the 
nursing  bottle  nor  the  leading  string. 
"  When  I  was  a  child  I  thought  as  a  child; 
but  when  I  became  a  man  I  put  away 
childish  things."  Is  it  not  about  time  that 
we  stopped  thinking  as  a  child,  and  began 
putting  away  our  childish  notions  of  il- 
luminating engineering? 

Engineering  and  Esthetics 

The  symposium  of  the  New  York  Sec- 
tion of  the  Illuminating  Engineering  So- 
ciety again  brought  out  a  question,  which 
seems  to  have  been  as  troublesome  to  the 
members  as  defining  themselves — viz.,  as 
to  whether  or  not  an  illuminating  engi- 
neer must  be  an  artist,  or,  more  properly 
speaking,  an  artisan.  It  is  on  this  point 
apparently  that  the  illuminating  engineer 
and  architect  have  split.  The  statement 
was  made  by  one  member, — who  spoke 
from  experience, — that  the  man  who  en- 
tered an  architect's  office  and  announced 
himself  as  an  illuminating  engineer  was 
forthwith  given  to  understand  that  he  was 
persona  non  grata.  The  admission  was 
made  by  the  same  member  that,  in  order 


to  secure  an  audience,  strategy  was  being 
resorted  to  by  representing  that  an  inter- 
view was  desired  on  the  art  of  illumina- 
tion, and  the  coveted  audience,  once  ob- 
tained, was  devoted  to  impressing  upon  the 
architect  the  fact  that  there  really  was  no 
such  thing  as  illuminating  engineering, 
but  that  what  those  misguided  mortals 
calling  themselves  illuminating  engineers 
should  really  seek  is  a  "  harmonious," 
esthetic  effect.  Having  thrown  this  sop 
to  Cerberus,  the  suppliant  might  then  be 
received  into  the  good  graces  of  the  archi- 
tect. The  speaker  even  went  so  far  as  to 
seriously  propose  that  the  society  should 
change  its  name  to  accord  with  this 
strategy. 

If  this  were  a  single  instance  it  would 
hardly  be  worth  consideration,  but  evi- 
dences of  the  same  notions  have  been  dis- 
covered in  other  quarters.  We  are  not  yet 
prepared  to  believe  that  the  average  archi- 
tect is  either  so  childish,  or  so  possessed 
with  the  importance  of  his  profession,  that 
he  needs  to  be  cajoled  into  accepting  serv- 
ice or  ideas.  The  architect  is,  of  necessity, 
a  man  who  has  to  accept  great  responsi- 
bilities. He  is  not  only  responsible  for  the 
design  of  the  building,  including  the  op- 
posite features  of  utility  and  art,  but  he  is 
also  the  buffer  between  the  client  and  an 
innumerable  host  of  manufacturers  and 
specialists,  all  ravenous  for  the  slices  and 
crumbs  which  he  has  to  dispense.  He  is 
conservative,  and  justifiably  so;  experi- 
ments in  building  are  hazardous.  This 
condition  can  have  no  other  effect  than  to 
create  in  the  mind  of  the  architect  a  some- 
what dogged  reliance  upon  his  own  per- 
sonal judgment.  It  is  therefore  quite  to  be 
expected  that,  before  he  accepts  the  advice 
of  an  outsider  on  matters  within  his  juris- 
diction he  is  going  to  be  quite  sure  that  the 
person  offering  it  is  fitted  by  ability  and 
experience  to  give  advice  that  is  reliable 
and  valuable.  The  man  who  comes  before 
him  unknown  and  unheralded,  with  a 
proposition  which  virtually  says,  "  I  know 
more  about  this  matter  than  you  do,  and 
you  should  therefore  accept  and  pay  for 
my  advice,"  must  expect  to  be  asked  for 
his  credentials.  When  the  illuminating 
engineer  can  present  as  undisputed  cre- 
dentials as  the  electrical  engineer,  or  con- 
struction engineer,  he  will  undoubtedly  be 
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just  as  readily  received.  But  apprentice- 
ship with  a  commercial  concern  inter- 
ested in  the  production  of  luminants  or 
accessories  will  scarcely  be  a  sufficient 
passport,  especially  if  the  illuminating  en- 
gineer is  still  serving  his  apprenticeship. 

Illuminating  engineering  as  a  profession 
will  never  become  recognized  by  denying 
its  own  identity,  nor  by  wheedling  its 
logical  clients;  it  will  have  to  step  boldly 
out  into  the  open,  and  show  by  hard,  prac- 
tical facts  that  it  has  a  right  to  exist  along 
with  the  older  professions. 

Furthermore,  engineering  has  no  essen- 
tial connection  with  esthetics  in  any  form ; 
the  sooner  the  illuminating  engineer  gets 
this  out  of  his  head  the  better.  So  far  as 
art  has  an  application  in  building,  it  is 
entirely  under  the  jurisdiction  of  the  ar- 
chitect and  the  illuminating  engineer  has 
no  more  license  to  question  or  criticise  it 
than  has  a  nurse  to  criticise  or  dispute  the 
physician's  diagnosis  of  a  case.  The  ar- 
chitect, having  made  clear  what  he  wants 
to  produce,  may  seek  the  engineer's  ad- 
vice as  to  the  means  of  accomplishing  that 
purpose  most  efficiently  and  economically. 
That  is  the  extent  of  the  engineer's  pre- 
rogative. In  his  unofficial  capacity,  of 
course,  an  illuminating  engineer  is  per- 
fectly free  to  criticise  anything  and  every- 
thing that  he  pleases,  and  to  get  as  much 
attention  to  his  criticisms  as  possible ;  but 
that  is  a  wholly  different  matter  from  at- 
tempting to  usurp  the  prerogatives  of  his 
clients. 

If  illuminating  engineers  will  take  heed 
of  these  two  points;  that  from  the  very 
fact  of  their  being  engineers  they  have 
nothing  to  do  with  the  esthetics  of  the  sub- 
ject of  lighting,  but  that,  as  engineers, 
their  work  is  essentially  scientific  and  prac- 
tical, they  need  to  have  no  fears  as  to  the 
reception  which  they  will  ultimately  re- 
ceive at  the  hands  of  all  who  have  occa- 
sion to  use  their  services,  or  of  the  posi- 
tion which  their  profession  will  take 
among  the  other  branches  of  applied 
science. 

The  Standardization  of  Gas 
Mantles 

The  paper  on  "  Practical  Applications 
of  Illuminating  Engineering,"  presented 
at  the  recent  meeting  of  the  American 
Gas   Institute  by   Mr.   Norman   Macbeth, 


the  illuminating  engineer  of  the  Welsbach 
Company,  again  brings  up  forcibly  the 
question  of  standard  specifications  for  gas 
mantles.  On  this  particular  subject  Mr. 
Macbeth  says : 

A  Standardizing  Committee  of  this  As- 
sociation, acting  with  the  manufacturers  of 
gas  lighting  accessories,  would  seem  to  be 
a  necessity.  Mantles  can  then  be  required 
to  meet  specifications  which  have  been  de- 
termined by  thorough  tests  to  be  satisfac- 
tory— standardized  for  size,  color,  cerium 
and  thorium  content,  strength,  weight  and 
other  points  of  importance.  Mantles  which 
show  a  depreciation  of  lo  per  cent,  in  looo 
hours  are  certainly  entitled  to  a  different 
classification  than  that  kind  which  will  show 
a  drop  of  lo  per  cent,  in  250  hours,  and  as 
much  as  30  per  cent,  or  in  lower  grades,  60 
per  cent,  in  1000  hours. 

The  statements  as  to  the  variations  in 
the  quality  of  mantles  will  certainly  be 
startling  to  the  user,  and  probably  also  to 
a  considerable  number  of  illuminating  en- 
gineers, and  those  concerned  with  the  sale 
of  gas.  The  condition  is  one  which  might 
be  expected  in  a  trade  in  which  competi- 
tion has  been  allowed  to  run  on  the  ques- 
tion of  price  alone.  Wherever  such  a 
condition  exists  it  inevitably  follows  that 
the  efforts  which  should  be  devoted  to 
the  improvement  of  quality  as  well  as  the 
reduction  of  manufacturing  cost  is  de- 
voted wholly  to  the  latter,  with  the  result 
that  goods  are  produced  whose  inferiority 
is  limited  only  by  the  carelessness  of  the 
buying  public. 

The  conditions  in  the  mantle  industry 
are  in  striking  contrast  with  those  in  the 
incandescent  electric  lamp  industry.  In 
the  former  case  there  is  no  standard  and 
little  general  knowledge  as  to  quality;  re- 
sult: a  market  flooded  with  goods  that 
are  expensive  at  any  price.  In  the  latter 
case  the  most  rigid  standardization  and 
specifications  exist;  result:  lamps  that  are 
practically  uniform  in  quality,  no  matter 
of  what  make,  and  at  a  price  that  is 
neither  burdensome  to  the  user  nor  profit- 
less to  the  manufacturer.  An  electric 
lamp  that  gave  comparatively  as  poor  re- 
sults in  use  as  a  gas  mantle  whose  efficien- 
cy runs  off  60  per  cent,  in  the  course  of 
its  life  could  not  be  marketed  at  any 
price. 

The  subject  is  one  which  the  institute 
may  well  take  into  serious  consideration. 
Poor  mantles  are  certainly  a  serious  men- 
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ace  to  the  progress  of  gas  lighting  and  a 
gas  company  should  no  more  countenance 
their  use  than  would  a  central  station  the 
use  of  a  worthless  lamp.  In  either  case 
the  dissatisfaction  on  the  part  of  the  user 
is  sure  to  work  detriment  to  the  producer 
of  the  luminant. 

It  is  argued,  even  by  some  who  should 
be  in  a  position  to  speak  from  knowledge, 
that  standardization  of  mantles  is  im- 
practicable on  account  of  the  varying  con- 
ditions in  their  manufacture.  Those  who 
are  conversant  with  the  extreme  refine- 
ment of  details  in  the  process  of  making 
an  incandescent  electric  lamp  and  the  uni- 
formity of  results  obtained  will  be  inclined 
to  look  upon  these  excuses  with  a  consid- 
erable degree  of  doubt.  The  specifica- 
tions which  Mr.  Macbeth  suggests  are  cer- 
tainly capable  of  fulfillment  to  a  very  fair 
degree  of  accuracy,  and  there  would  seem 
to  be  no  reason  why  they  should  not  be 
put  into  practice. 

There  is  no  federal  regulation  at  pres- 
ent requiring  the  chemical  constitution 
and  strength  of  a  mantle  to  be  stated  upon 
the  package,  as  in  the  case  of  prepared 
foods,  and  there  is  no  prospect  of  any 
such  law  being  enacted.  The  gas  com- 
panies themselves,  however,  through  their 
associations,  have  ample  power  to  enforce 
whatever  specifications  they  may  agree 
upon.  They  are  in  continual  personal 
touch  with  every  user  of  gas,  and  their 
facilities  for  educating  the  public  in  this 
respect  are  such  as  to  completely  domi- 
nate the  situation  if  they  choose.  Or,  the 
mantle  makers  themselves  might  accom- 
plish the  purpose  still  more  quickly  by 
agreeing  upon  a  system  of  specifications, 
as  the  electric  lamp  makers  have.  What- 
ever way  it  may  be  most  effectively  ac- 
complished there  is  no  doubt  that  the  pres- 
ent practice  of  absolute  irresponsibility  on 
the  part  of  the  manufacturers  as  to  the 
reliability  of  their  product  is  prejudicial 
to  the  best  interests  of  the  gas  industry 
and  suitable  means  should  be  taken  to  re- 
move the  cause. 

Ready-Made    Illuminating    Engi- 
neering 

Who  was  it  that  prayed  to  be  "  saved 
from  the  hands  of  his  friends?"  Who- 
ever he  was,  he  would  find  some  hearty 
sympathizers    among    illuminating    engi- 


neers of  the  present  day.  The  science  has 
a  number  of  professed  friends  who  are  so 
solicitous  of  its  welfare  that  they  are  will- 
ing to  take  entire  care  of  the  offspring, 
acting  as  foster-mother,  godfather  and 
guardian — and  doubtless  also,  at  the  prop- 
er season,  as  executor.  Each  of  these 
friends  ingenuously  claims  that  its  par- 
ticular brand  of  food  is  all-sufiicient  for 
the  subsistence  and  growth  of  the  "  young 
hopeful."  Dropping  the  simile  and  speak- 
ing in  plain  language,  there  has  been  a 
decided  tendency  shown  on  the  part  of 
various  commercial  interests  who  are  con- 
nected with  the  lighting  field,  and  there- 
fore properly  concerned  with  illuminating 
engineering,  to  exploit  the  science  for  the 
purpose  of  promoting  their  own  sales  and 
to  put  forth  the  claim,  at  least  by  infer- 
ence, that  their  particular  line  of  goods 
covers  the  entire  field  of  illumination. 
They  then  proceed  to  reduce  the  science 
to  a  set  of  simple  rules  and  tables,  so  that 
illuminating  engineering  becomes  merely 
a  matter  of  finding  a  figure  in  a  table,  and 
perhaps  making  a  simple  arithmetical  cal- 
culation. 

To  standardize  practice  in  illuminating 
engineering  as  rapidly  as  sufficient  and  re- 
liable data  will  permit  is  not  only  legiti- 
mate, but  even  a  necessity,  for  the  estab- 
lishment of  the  science.  The  danger  of 
the  course  pursued  by  the  commercial  il- 
luminating engineers  is  twofold :  first,  it 
gives  the  unskilled  an  idea  that  by  the  use 
of  a  few  figures  and  tables  they  can  be- 
come illuminating  engineers ;  and  second, 
it  gives  to  the  skilled  engineer  in  other 
branches  of  science  and  to  the  architect, 
the  impression,  which  is  unfortunately  too 
widely  spread  at  the  present  time,  that  the 
whole  scheme  of  illuminating  engineering 
is  only  a  salesman's  ruse. 

A  concern  which  has  generally  been 
considered  foremost  among  commercial 
organizations  making  legitimate  use  of 
illuminating  engineering  has  lapsed  into 
this  serious  error,  if  the  statements  of  its 
"  house  organ  "  can  be  taken  as  authority 
— and  certainly  if  a  "  house  organ  "  is 
anything  it  is  an  official  expression  of  the 
principles  and  policy  of  the  house  which 
it  represents.  The  following  statement 
appears  in  a  recent  issue  of  the  "  house 
organ  "  referred  to : 

"  There's  not  so  much  to  this  science  of 
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illuminating  engineering  as  some  of  the 
highbrows  would  have  you  believe.  This 
science  thing  is  all  worked  out  in  the  de- 
sign of  the  reflectors  and  globes.  We  put 
the  science  in  our  designs,  and  then  we 
give  you  a  few  simple  rules  of  how-to, 
and  that's  all  there  is  to  it  98  times  in  a 
hundred." 

In  other  words,  illuminating  engineer- 
ing is  something  to  be  put  on  like  a  gar- 
ment, and  "  we  have  them  ready-made  to 
fit  all  sizes."  While  the  design  of  a  globe 
or  reflector  is  an  important  question  in 
illuminating  engineering,  it  is  a  long  way 
from  comprehending  the  whole  science,  or 
anything  approaching  it.  Of  course  such 
statements  have  no  effect  upon  the  skilled, 
independent  illuminating  engineer,  but 
they  are  dangerously  misleading  to  the 
layman  and  the  other  engineering  profes- 
sions. 

However,  we  are  inclined  to  the  opin- 
ion that  the  statement  quoted  was  merely 
a  slip  on  the  part  of  the  publicity  depart- 
ment— such  slips  have  been  known  to  oc- 
cur before — rather  than  a  serious  pro- 
nunciamento  from  the  engineering  depart- 
ment. Nevertheless  it  does  no  good  to 
the  cause  of  illuminating  engineering. 

Illuminating   Engineering  as   a  Col- 
lege Course 

We  recently  called  attention  to  the  rap- 
idly increasing  amount  of  attention  being 
given  to  illuminating  engineering  subjects 
in  the  college,  several  of  which  are  giv- 
ing courses  on  the  subject.  We  were 
hardly  prepared,  however,  for  the  receipt 
of  a  letter  having  the  following  heading 
printed  on  the  stationery : 

Department  of 

Physics 

AND  Illuminating  Engineering, 

lowA  State  College, 

Ames,  Iowa. 

This  means  the  Iowa  State  College  is 
the  most  thoroughly  progressive  technical 
school  in  this  country,  being  the  first  to 
establish  a  department  of  illuminating  en- 
gineering. A  complete  course  will  naturally 
follow  this  step,  leading  to  the  degree  of 
illuminating  engineer;  so  that  there  will 
be  at  least  one  institution  turning  out 
graduate  illuminating  engineers  who  are 
as  much  entitled  to  the  degree  and  pro- 


fessional title  as  is  the  electrical,  mechani- 
cal, mining  or  civil  engineer. 

The  last  bulletin  published  by  the  Uni- 
versity of  Minnesota  has  the  following 
announcement  among  its  various  courses : 

Illuminating  Engineering, 

Professor  Shepardson. 

Lectures  and  laboratory  work.  Investiga- 
tion of  performance  of  electric  and  gas 
lamps,  reflectors  and  diffusers ;  luminous  ef- 
ficiency, distribution,  color  characteristics, 
physiological  phenomena,  methods  of  deter- 
mining location,  kind  and  quality  of  lights 
for  obtaining  desired  illumination. 

The  desirability  of  having  at  least  a 
preparatory  course  in  illuminating  engi- 
neering offered  by  colleges  and  technical 
schools  is  without  question.  It  should  be 
remarked,  however,  that  a  well  defined 
branch  of  engineering  may  be  developed 
and  exist  for  a  considerable  length  of  time 
without  this  assistance  or  sanction  of  ed- 
ucational institutions.  An  example  of  this 
was  referred  to  by  Dr.  A.  H.  Elliott  in 
his  discussion  at  the  last  meeting  of  the 
New  York  section  of  the  Illuminating  En- 
gineering Society;  it  is  only  within  the 
past  year  that  an  English  college  has 
established  a  regular  course  in  gas  engi- 
neering, it  being  the  only  institution  in  the 
world  to  recognize  this  branch  of  the  sci- 
ence. And  yet  gas  engineers  and  engi- 
neering have  existed,  not  only  as  a  distinct 
branch  of  science,  but  an  important  and 
well  recognized  one  for  nearly  a  hundred 
years.  From  present  indications  there 
seems  no  likelihood  that  illuminating  engi- 
neering will  need  to  wait  a  century  for 
such   recognition. 

National    Commercial   Gas    Asso- 
ciation Exhibition 

The  coming  exhibition  of  the  National 
Commercial  Gas  Association,  which  will 
be  held  in  Madison  Square  .Garden,  New 
York,  from  December  14  to  22,  will  be 
the  most  ambitious  attempt  ever  made  to 
show  the  public  the  various  advantages 
and  conveniences  of  illuminating  gas.  The 
opportunities  which  the  subject  offers  for 
an  interesting  and  instructive  "  show " 
are  certainly  large,  and  will,  from  all  in- 
dications, be  well  utilized  by  those  who 
have  the  work  in  hand. 

Only  one  word  need  be  said  to  the  pub- 
lic, as  well  as  those  commercially  interest- 
ed: GO. 
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Notes  and  Comments 


Illumination  and  Politics 

CHEAPER   RATES    FOR   ELECTRIC    LIGHT    MADE 

AN      ISSUE      IN      THE      MAYORALTY 

CAMPAIGN    IN   BUFFALO. 

That  Buffalo  needs  more  and  better 
public  lighting  has  long  been  sufificiently 
evident  to  those  who  have  had  occasion 
to  compare  it  with  other  cities.  That  it 
is  rapidly  awakening  to  the  importance  of 
the  lighting  question  is  being  evidenced 
in  many  different  directions.  The  latest 
of  these  is  the  public  declaration  of  the 
Democratic  candidate  for  Mayor,  Mr. 
Louis  B.  Fuhrmann,  who  promises  in  case 
of  his  election  to  have  the  question  of 
rates,  etc.,  for  electric  light  thoroughly  in- 
vestigated by  the  Public  Service  Commis- 
sion. 

Another  of  the  evidences  of  interest  is 
thus  described  in  the  News: 

The  display  in  William  street  last  night 
suggests  anew  the  value  to  Buffalo  as  a  busi- 
ness investment  of  having  its  leading  thor- 
oughfares so  well  lighted  as  to  make  it  a 
pleasure  to  visit  them  in  the  evening. 

All  the  authorities  agree  that  good  light- 
ing is  the  best  aid  that  the  police  of  any  city 
can  have  in  the  work  of  keeping  order  and 
protecting  business  and  property.  Buffalo 
has  advantages  in  this  way  of  lighting  that 
are  not  shared  by  any  other  city.  Its  electric 
lighting  is  furnished  at  less  cost  than  is  the 
case  in  any  other  large  city  in  the  United 
States.  We  should  have  not  merely  the  side 
lights  in  the  streets  and  avenues  that  radi- 
ate out  from  the  central  business  section  of 
the  city,  but  we  should  have  the  great  over- 
head lights  which  add  so  much  to  the  ap- 
pearance and  the  pleasure  of  walking  in  any 
street  in  that  way. 

Here's  a  "Dollar  Idea" 

THE     CHARMS     OF     MUSIC     ADDED     TO     THE 

GRACES    OF    ORATORY    TO    SECURE 

LIGHTING    CONTRACT. 

Many  clever  schemes  have  been  pro- 
posed to  aid  the  lighting  company  solic- 
itor in  the  gentle  art  of  persuasion,  but 
none  have  disclosed  so  effective  and  novel 
a  method  as  that  recently  brought  to  light 
by  a  lawsuit  in  Los  Angeles.  The  details 
in  this  most  interesting  proceeding  are 
thus  described  in  the  Express: 

That  music  hath  charms  to  soothe  the 
savage  breast  has  been  exemplified,  but  to 
use  the  entrancing  strains  as  a  means  of  in- 


ducing residents  to  purchase  illuminating 
gas,  is  a  new  wrinkle  among  solicitors  that 
was  made  public  for  the  first  time  before 
Justice  of  the  Peace  Ling  yesterday. 

To  A.  J.  Bond,  a  solicitor  for  the  gas  com- 
pany, is  given  credit  for  having  won  Mrs. 
Smith  from  a  rival  corporation. 

"  When  he  came  with  the  burners  he  was 
accompanied  by  a  Mr.  Smith,  who  had  a 
guitar.  While  Mr.  Bond  adjusted  the  burn- 
ers Mr.  Smith  performed  on  the  guitar. 
Judge,  it  was  the  most  beautiful,  heavenly 
music  I  ever  heard,  at  times  swelling  into 
volume  so  that  it  was  exhilarating,  then  again 
dropping  into  that  seductive,  sleeping  mel- 
ody that  entranced  me,  and  while  I  was  sit- 
ting there  drinking  in  every  note  and  hang- 
ing expectantly  on  each  as  though  it  was  to 
be  the  last,  Mr.  Bond  placed  that  contract  be- 
fore me,  and  so  fast  was  I  held  in  the  musi- 
cal spell  that  I  have  but  a  most  indistinct 
recollection  of  having  signed  it." 

More  Decorative  Lighting  for   Rochester 

ITS      NEW      RESERVOIR      AND      PARK      TO      BE 
BRILLIANTLY   ILLUMINATED. 

The  well-deserved  reputation  of  Roches- 
ter as  being  one  of  the  best  lighted  of 
Eastern  cities,  as  well  as  one  of  the  earli- 
est to  take  up  better  methods  of  public 
lighting,  is  being  well  maintained,  as  the 
following  extract  from  the  Union-Adver- 
tiser will  show : 

Lights  are  to  be  placed  at  intervals  of  40 
ft.  around  the  entire  reservoir  on  ornamental 
poles,  set  either  inside  the  fence  or  outside 
the  cement  walk. 

The  reservoir  grounds  are  being  graded 
and  shrubs  and  bulbs  are  being  planted,  so 
that  by  spring  the  park  ought  to  present  a 
handsome  appearance.  The  many  lights  on 
the  hill  are  expected  to  prove  quite  a  prom- 
inent attraction  at  night,  as  they  ought  to 
be  visible  from  any  part  of  the  city. 

Demand  for  More  Decorative  Lighting 
Spreads  in  Minneapolis 

SOUTH    SIDE    COMMERCIAL    CLUB    TAKES    UP 
THE  QUESTION. 

The  exceptionally  fine  installation  of 
street  lighting  that  was  put  up  in  Minne- 
apolis about  a  year  ago  has  been  com- 
mented upon  in  these  pages,  as  well  as  in 
the  technical  press  generally.  The  first 
installation  has  been  added  to  recently, 
and  it  is  announced  that  by  Thanksgiving 
there  will  be  250  of  the  ornamental  stand- 
ards in  use  in  the  city.  Beside  this,  the 
Commercial  Club  of  the  South  Side  has 
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started  the  ball  rolling,  which  assures  an 
extension  of  the  system  to  that  side  of  the 
city  in  due  time. 

Incandescent    Electric    Lamps    to  Compete 
With  Gas  in  Pittsburgh  Street  Lighting 

RECENT     ORDINANCES     PROVIDES     FOR     BOTH 
KINDS. 

Heretofore  the  use  of  incandescent  electric 
lights  in  the  sections  lighted  by  incandescent 
mantles  has  not  been  contemplated.  Yes- 
terday when  the  ordinance  authorizing  a  con- 
tract for  incandescent  mantle  lighting,  at  a 
cost  not  to  exceed  $100,000  a  year,  came  up 
in  the  Public  Works  Committee,  W.  G.  Lig- 
gett offered  an  amendment  inserting  the 
words  "  and  electric  "  after  the  words  "  in- 
candescent mantle."  It  is  asserted  that  the 
electric  light  companies  can  furnish  light 
cheaper  than  the  incandescent  mantle  com- 
panies can  supply  it.  The  amendment  was 
approved  and  the  ordinance  in  that  shape 
was  recommended  favorably. — Pittsburgh 
Gazette-Times. 

Better  Lights  for  Less    Money 

THAT    IS    THE    PROPOSITION    OF    THE    LOCAL 

LIGHTING   COMPANY  TO   THE   CITY 

OF    BRIDGEPORT,    CONN. 

The  United  Illuminating  Company,  of 
Bridgeport,  wisely  believes  in  discounting 
the  future,  thereby  preventing  the  con- 
tingency of  the  future  discounting  their 
business.  The  magnitite  lamp  gives  a  far 
greater  amount  of  light  for  a  given 
amount  of  current  than  the  present  en- 
closed arc.  It  is  only  fair  that  both  con- 
sumer and  producer  of  electricity  benefit 
from  this  improvement.  To  insure  this, 
ofifers  to  replace  the  present  arc  lamp  with 
a  newer  form,  and  at  a  reasonable  reduc- 
tion in   cost  to  the   city,   is  the   equitable 


and  sure  way  of  forestalling  public  agita- 
tion which  would  lead  to  a  general  clamor 
for  the  installation  of  the  improved  lamps 
at  the  old  rate,  thereby  securing  the  entire 
benefits  of  the  improvement  to  the  city. 
In  this  case  the  lighting  company  offers 
to  enter  into  a  new  contract  with  the 
city,  under  which  it  will  install  magnetite 
lamps,  giving  much  more  light  than  the 
forms  now  in  use,  and  at  a  lower  cost  to 
the  city. 

Public  Opinion  Diflfers  as  to  Lighting 
Installation 

CHICAGOANS    NOT    UNANIMOUS    AS    TO    THE 
BEAUTY  OF  THEIR  BOULEVARD  LIGHTING. 

Chicago  has  probably  taken  more 
trouble  than  any  other  city  to  secure  de- 
signs for  the  lamp-posts  of  its  new  boule- 
vard lighting,  which  should  be  absolutely 
above  reproach  as  examples  of  art. 
Artists,  sculptors,  architects,  art  commis- 
sions and  so  on  down  the  line  have  all 
taken  a  hand  in  the  matter.  That  the  re- 
sults finally  achieved  do  not  meet  with 
universal  approval  is  only  another  evi- 
dence of  the  fact  that  art  is  mostly  a  mat- 
ter of  opinion  and  not  of  rule.  The  lamp 
standards  of  the  last  installation  are  of 
concrete.  A  leading  architect  describes 
them  as  beautiful  and  an  ornament  to  the 
city,  while  some  of  the  residents  call  the 
street  "  Tomb  Stone  Row."  Some  are 
elated  over  the  brilliancy  of  the  illumina- 
tion, while  others  scornfully  refer  to  it  as 
"  vulgar  glare,"  and  so  on  through  the 
various  extremes  of  criticism.  In  the  end 
it  is  likely  that  every  one  will  be  glad  of 
the  better  illumination,  and  would  be  very 
loath  to  see  it  replaced  for  the  old  time 
lighting. 
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Illumination  Topics  in  Great 
Britain 

By   James   A.    Seager,    Special    Corre- 
spondent. 

Undoubtedly  the  sensation  of  the  past 
month  has  been  the  entry  of  the  Wels- 
bach  Company  into  the  arena  of  electric 
lighting  competition.  Not  only  has  a 
severe  shock  been  received  by  the  aver- 
age Briton,  who  has  been  accustomed  to 
regard  gas  and  electricity  as  inveterate 
enemies  only  to  be  equaled  by  the  cat  and 
dog,  but  one's  breath  has  been  somewhat 
taken  away  both  by  the  sweeping  declara- 
tions made  on  behalf  of  the  Welsbach 
patents  and  also  by  the  energetic  meas- 
ures which  have  been  taken  by  the  com- 
pany to  introduce  their  metal  filament 
lamps.  As  regards  the  former  point,  the 
Welsbach  Company  claims  that  quite  as 
much  as  Baron  Welsbach  was  the  dis- 
coverer of  the  scientific  features  under- 
lying the  construction  of  the  incandescent 
gas  mantles,  it  is  this  inventor  who  also 
possesses  the  pioneer  patents  regarding 
the  metallic  filaments  now  being  made  by 
that  company.  How  this  claim  will  be 
supported  is  only  a  matter  which  can  be 
revealed  by  the  stress  of  competition.  It 
is  a  most  involved  subject,  and  one  upon 
which  such  companies  as  the  British 
Thomson  Houston  Company  of  Rugby, 
the  General  Electric  Company  of  Witton, 
not  to  mention  the  host  of  other  manufac- 
turers of  metallic  filament  lamps,  will 
have  something  to  say.  As  regards  the 
methods  adopted  in  order  to  get  the  lamp 
on  the  market,  these  may  be  divided  as  an 
offer  to  the  public  and  an  offer  to  the 
trade.  The  general  public  has  been  given 
an  offer  of  free  replacement  of  their  car- 
bon lamps  by  metal  filament  lamps  of  at 
least  equal  candle-power,  a  saving  on  the 
current  consumption  bill  being  taken  by 


the  Welsbach  Company  as  their  payment. 
It  may  be  argued  that  this  course  may 
rather  put  the  electricity  supply  com- 
panies' teeth  on  edge;  while  it.  also  ap- 
pears on  first  sight  to  trench  upon  the 
function  of  the  local  electrical  contractor. 
The  business  management  of  the  company 
will  probably,  however,  be  quite  sufficient 
to  cope  satisfactorily  with  the  problems 
raised  in  this  way,  and  to  protect  the  in- 
terests of  all  parties  concerned.  '  That  the 
policy  of  the  Welsbach  Company  is  of  a 
friendly  disposition  toward  the  general 
trade  is  shown  by  the  fact  that  to  the  lat- 
ter a  policy  of  co-operation  is  offered. 
The  company  recognizes  the  difficulties 
and  loss  falling  on  the  trade  in  the  hand- 
ling of  the  delicate  filament  lamps,  and 
they  guarantee  safe  delivery.  Any  claims 
arising  out  of  this  guarantee  are  dealt 
with  promptly  and  every  assistance  ap- 
pears to  be  given  to  agents  (in  which  class 
is  included  any  suitable  electrician  or 
dealer)  for  the  mutual  extension  of  busi- 
ness. 

In  the  meantime  other  metallic  fila- 
ment lamp  makers  are  by  no  means  sloth- 
ful in  business,  two  of  the  lamps  which 
are  most  up  for  attention  at  the  present 
being  the  E.  M.  F.  lamp  and  the  Omega 
lamp.  The  former  is  made  by  E.  M. 
F.  Company,  Ltd.,  of  Cheapside,  London, 
E.  C,  the  particular  point  about  the  lamp 
being  that  special  care  is  taken  to  secure 
an  increase  of  toughness  as  compared 
with  some  of  the  other  lamps  at  present 
on  the  market.  On  this  account  they  are 
found  to  be  capable  of  handling  with  much 
less  risk  of  breaking,  and  can  be  sent  by 
rail  or  post  in  cardboard  boxes.  They 
burn  in  any  position  on  direct  or  alter- 
nating current,  and  have  been  designed 
to  withstand  the  large  fluctuations  of  volt- 
age which  occur  on  central  station  sys- 
tems.   The  Omega  lamp  has  already  been 
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FIG.    I. — POSTER   USED   IN   ENGLAND   FOR   ADVERTISING   OSRAM   LAMPS. 


on  the  market  for  some  little  time,  and 
its  popularity  is  increasing  to  such  an  ex- 
tent that  large  new  works  have  recently 
been  erected  by  the  Omega  Lamp  Com- 
pany at  Hammersmith,  London.  One  of 
the  guarantees  given  is  that  any  lamp 
failing  prematurely  or  blackening  after 
short  use  will  be  replaced  free  of  charge, 
and  special  attention  is  paid  to  the  manu- 
facture of  a  lamp  suitable  for  street  burn- 
ing. These  three  examples  give  some  idea 
as  to  the  efforts  which  are  now  being 
made  on  the  part  of  the  metal  filament 
lamp  manufacturers  in  order  to  increase 
sales. 

It  may  not  be  out  of  place  in  this  con- 
nection to  refer  to  a  subject  which,  al- 
though hardly  coming  within  the  scope 
of  scientific  engineering,  has  certainly  an 
important  bearing  on  the  commercial  end 
of  the  business,  is  that  of  the  methods 
adopted  to  advertise  the  lamps,  and  the 
indulgence  of  the  readers  of  the  Illumi- 
nating Engineer  is  claimed  to  two  typical 
advertisements  of  metallic  filament  lamps 
which  are  now  appearing  in  England.  The 
first  (Fig.  i)  is  that  issued  by  the  Gen- 
eral Electric  Company  on  behalf  of  the 
Osram    lamp,    and,    apart    from    the    fact 


that  it  is  designed  by  Hassall,  one  of  the 
most  eminent  of  British  poster  artists,  it 
may  be  pointed  out  that  the  appeal  is  made 
along  the  line  of  instruction,  the  cost  per 
candle-power  being  made  the  dominant 
argument.  This  is  a  feature  of  most  of 
the  advertising  appeals  on  behalf  of  il- 
lumination to  the  British  public,  and  it 
shows  that,  although  English  people  have 
contracted  the  "  gas  habit,"  the  general 
standard  of  intelligence  as  regards  illumi- 
nation problems  is  sufficiently  high  to  be 
appealed  to. 

The  second  advertisement,  devoted  to 
tantalum  lamps,  has  its  humorous  aspect, 
and  may  here  serve  as  an  introduction  to 
the  fact  that  the  growth  of  sale  of  the 
tantalum  lamp  in  Great  Britain  has  been 
so  phenomenal  that  the  Siemens  Brothers' 
Dynamo  Works,  Ltd.,  who  make  this 
lamp,  have  been  compelled  to  very  large- 
ly increase  the  factory  devoted  to  the  pro- 
duction of  the  lamp  at  Dalston,  in  the 
northeast  of  London.  This  year  Messrs. 
Siemens  Brothers  have  put  on  the  market 
a  high  voltage  lamp  for  200  to  250  volts 
circuit  for  single  burning.  These  are 
made  in  sizes  for  25  candle-power  for  di- 
rect current,  and  for  32  to  50  candle-power 
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SHE  (MUSICAL)'.' WHAT  A  BEILLIANT   PASSAGE  !   " 
HE  (PRACTICAL)'! YES  THEY'RE   TANTALUM    LAMPS" 


FIG.   2. — POSTER    USED   TO    ADVERTISE   TANTALUM 
LAMPS. 

for  either  direct  or  alternating  current. 
They  have  also  put  on  the  market  a  num- 
ber of  candle  lamps  for  24  to  40  volt  cir- 
cuits. These  lamps  are  of  an  exceptional- 
ly neat  design,  and  add  considerably  to 
any  candelabra  fitting  on  which  they  may 
be  installed.  They  possess  all  the  advan- 
tages claimed  for  the  ordinary  types  of 
lamps,  and  are  sold  to  the  consumers  at 
two  shillings  each.  They  have  also 
placed  on  the  market 
a  number  of  tantalum 
battery  lamps,  the 
economy  of  this  class 
of  lamp  accounting 
for  the  great  demand 
which  has  been  ex- 
perienced in  this  direc- 
tion. 

The  advent  of  the 
metallic  filament  lamp 
has  had  a  very  stimu- 
lating effect  upon  the 
design  of  suitable 
street  light  fittings,  as 
it  has  been  recognized 
by  British  electrical 
engineers  that  by 
FIG.  3.  means     of     the     metal 


filament  lamp  not  only  is  arc  lamp  lighting 
obtaining  a  serious  rival,  but  that  there  is 
great  possibility  of  side  street  lighting  be- 
coming feasible.  In  a  previous  communi- 
cation to  the  Illuminating  Engineer  I 
made  mention  of  Mr.  Haydn  Harrison's 
system  of  street  lamp  lighting,  and  fur- 
ther evidence  of  the  importance  of  this 
subject  is  shown  by  the  excellent  series  of 
new  designs  which  the  Reason  Manufac- 
turing Company,  Ltd.,  of  Brighton  have 
put  upon  the  market.  It  may  be  noted 
that  one  of  the  means  by  which  this  firm 
study  the  actual  conditions  of  lighting  is 
to  send  upon  request  an  experienced  engi- 
neer with  a  street  photometer  to  any  sta- 
tion in  the  United  Kingdom  if  accurate 
measurements  of  candle-power  are  re- 
quired. They  are  also  prepared  to  carry 
out  comparative  tests  and  to  ascertain  the 
relative  costs  of  the  various  systems  of 
street  lighting  submitted  to  them.  As  a 
result  they  have  developed  some  very  in- 
teresting forms  of  lanterns,  a  few  of 
which  are  shown  herewith.  Fig.  3  shows 
one  of  their  most  useful  and  consequent- 
ly most  popular  types.  The  spherical 
globe  is  supported  by  a  ring  of  rubber  in- 
sertion and  prevents  dust  or  damp  get- 
ting in;  the  central  tube,  passing  right  up 
to  the  top  of  the  lantern,  acts  as  a  stud, 
upon  which  the  finial  is  screwed,  keep- 
ing the  zinc  canopy  and  globe  in  position. 
Silver  glass  reflectors  are  provided.  Fig. 
4  shows  the  type  of  double  lamp  bracket 
which  the  Reason  company  fit  to  tramway 
pole  and  arc  lamp  columns.  The  side 
lamps  are  made  so  that  they  can  be  read- 
ily adjusted  to  any  angle  with  the  line  of 
the  street.  They  are  fitted  with  silvered 
glass  reflectors  by  means  of  which  the  ef- 
fective candle-power  is  increased  to  that 
shown  by  the  figures  on  the  illustration 
when  using  16  candle-power  lamps. 
Where  Osram  lainps  are  used  the  arms  of 
the  bracket  are  produced  and  bent  over, 
so  as  to  give  a  vertical  position  to  the 


FIG.    4. — DOUBLE   LAMP   BRACKET. 
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FIG.   5. 

metal  filament.  A  rather  interesting  type 
of  bracket  is  that  known  as  the  Swindon 
(Fig.  5),  manufactured  by  the  same  com- 
pany for  a  two  or  four-light  fitting  in 
which  the  necessity  for  a  globe  is  entirely 
dispensed  with.  The  reflector  is  a  cone 
of  enameled  iron,  which  is  practically  in- 
destructible, and  will  stand  almost  any 
amount  of  exposure,  the  lamp  holders  be- 
ing so  placed  that  it  is  impossible  for  rain 
to  get  at  them  and  cause  short  circuits. 
The  top  hood  and  finial  are  of  cast  iron, 
and  the  whole  fitting,  which  gives  an  ex- 
ceptionally good  lighting  effect,  is  held 
together  by  a  stout  vertical  piece  of  bar- 
rel. 

While  referring  to  the  subject  of  in- 
candescent lamps  it  is  perhaps  appropri- 
ate to  refer  to  the  unfortunate  death  of 
Mr.  C.  J.  Robertson,  the  inventor  of  the 
Robertson  lamp,  who  for  so  many  years 
has  been  identified  with  the  Robertson 
Electric  Lamps,  Ltd.  Mr.  Robertson, 
whose  photograph  is  shown  in  Fig.  6,  was 
associated  with  Mr.  St.  George  Lane-Fox 
from  1879  to  i88r,  and,  therefore,  wit- 
nessed the  inception  of  most  of  those 
processes  upon  which  with  important 
modifications  the  manufacture  is  still 
based.  Later  he  was  in  control  of  the 
factories  of  two  of  the  companies  formed 


during  the  boom  in  English  lamp  manu- 
facture, to  make  the  Gatehouse  lamp  and 
the  Bernstein  lamp.  When  all  the  fac- 
tories, except  those  working  under  the 
Edison  patents,  were  closed  Mr.  Robert- 
son removed  to  the  continent  and  equipped 
and  carried  on  a  number  of  factories,  be- 
coming thoroughly  versed  in  European 
and  American  practice.  With  the  lapsing 
of  the  Edison  patents,  in  1893,  the  direc- 
tors of  the  General  Electric  Company, 
Ltd.,  of  Great  Britain,  found  themselves 
in  a  position  to  make  electric  glow  lamps, 
and  Mr.  Robertson  found  himself  allied 
with  a  world-wide  concern  having  plen- 
ty of  capital,  and  Mr.  Byng,  the  chairman 
of  the  General  Electric  Company,  to- 
gether with  Mr.  Robertson  and  the  late 
Mr.  J.  Eraser,  who  afterward  became  the 
first  chairman  of  Robertson  Electric 
Lamps,  Ltd.,  inaugurated  this  important 
concern,  whose  works  at  Brook  Green,  in- 
augurated in  1893,  have  since  been  extend- 
ed four  times  to  meet  the  enormous  de- 
mands. Mr.  Robertson's  later  history  is 
identified  with  that  of  the  firm  which 
bears  his  name,  and  we  cannot  but  regret 
the  loss  of  a  man  who  was  so  distiguished 
in  the  annals  of  British  illuminating  en- 
gineering. 


FIG.    6. — MR.    C.    J.    ROBERTSON. 
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Specification  Forms  for  Illuminating  Engineering 


The  backwardness,  amounting  not  in- 
frequently to  thinly  veiled  hostility  to  il- 
luminating engineering,  by  fixture  manu- 
facturers has  been  frequently  commented 
upon  in  these  columns;  also  the  fact  that, 
while  the  older  concerns  were  thus  miss- 
ing one  of  the  greatest  opportunities  that 
has  presented  itself  in  any  line  of  manu- 
facture for  a  century,  one  of  -the  new- 
comers in  the  field,  by  taking  full  advan- 
tage of  the  opportunity,  was  reaping  a 
full  return  by  way  of  commercial  pros- 
perity. Not  only  has  this  concern  shown 
its  appreciation  of  the  scientific  and  tech- 
nical sides  of  the  problem  of  illumination, 
but  has  exhibited  an  unusual  degree  of 
originality  and  independence  in  the  ar- 
tistic design  of  its  fixtures. 

The  majority  of  lighting  installations 
are  essentially  utilitarian,  the  decorative 
treatment  being  merely  incidental.  Such 
installations  manifestly  afford  opportuni- 
ties for  a  considerable  degree  of  standardi- 
zation of  practice.  Furthermore  there  is 
generally  a  right  and  a  wrong  way,  or  at 
least  a  better  or  worse  way,  of  putting 
up  even  the  simplest  lighting  unit.  Some 
of  the  worst  effects  in  illumination  are 
the  results  of  the  most  evident  careless- 
ness or  lack  of  consideration  of  very  sim- 
ple principles.  To  give  plain  directions 
and  as  much  assistance  as  possible  in  in- 
stalling a  system  of  illumination,  even  if 
it  consists  of  nothing  more  technical  than 
putting  up  a  set  of  lighting  fixtures,  is  a 
decided  step  in  advance  of  the  methods 
that  have  generally  prevailed  in  the  fix- 
ture trade.  While  it  is  not  put  forward 
as  comprehending  the  entire  subject  of 
illuminating  engineering,  the  method  ex- 


hibited in  the  forms  shown  is  strictly  in 
line  with  the  principles  and  practice  of 
the  profession,  and  therefore  worthy  of 
consideration  by  both  professional  and  lay- 
man. 

The  forms  are  neatly  printed  on  paper 
of  the  legal  size  and  bound  with  a  docu- 
ment cover.     Page  i  is  as  follows : 

RECOMMENDATIONS  FOR  ILLUMI- 
NATION. 

Made  by  the  Engineering  Department  of 
THE  Company. 

For  lohn  Doe  Company,  155  Main  street, 
Columbus,  Ga. 

Date      September  15,  1909, 
Number      A-4gg. 

This  recommendation  made  by  the  Engi- 
neering Department  of  the  Com- 
pany contains  the  following  information: 

Number  of  outlets  and  location  of  outlets. 

Number  and  size  of  lamps  for  each  outlet. 

Number  and  style  of  reflector  for  each 
lamp. 

Dimensions  of  fixture  recommended  for 
each  outlet. 

Spacing  of  outlets  shown  on  blue  prints. 

Summary  showing  total  number  of  each 
kind  fixture,  reflector  and  lamp. 

This  recommendation  is  based  on 
Letter  and  Pencil  sketch. 

Furnished  by  Criterion  Electric  Con- 
struction Company,  Columbus,  Ga. 

Made  by      Same. 

Outlet  No.  25  in  space  3  is  located  over 
stairzvay  landing. 

No  recommendation  made  for  second  Aoor. 
Not  desired. 

Brackets  at  outlets  23  and  24  located  7  feet 
from  floor  on  either  side  of  mirror  in  space  3. 

Raise  of  floor  in  space  3  one  foot  higher 
than  in  space  2  requires  close  ceiling  type 
Tungstoliers. 

Total  connected  load  all  lamps  burning  3.4 
K.W. 

Average  intensity  of  illumination  in  main 
store  room  5  foot  caudles. 
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Page  2  is  a  ruled  form,  of  which  the  Pages  5,  6  and  7  contain  illustrations 

following  is  a  sample:  of  the  several  types  of  fixtures  offered. 


EQUIPMENT 


BLUE  PRINT  SHEET  NUMBER 


=   I 
H  z 


Pages  3  and  4  are  data  sheets  as  fol- 
lows : 


The  purpose  of  these  forms  is  primar- 
ily to   assist  central   stations  and  fixture 


INSTALLATION    DATA. 

The  effectiveness  of  a  Plan  of  Illumina- 
tion may  be  easily  ruined  if  the  various  light- 
ing units  (by  lighting  unit  is  meant  the  light 
source.  A  fixture  with  lamps  and  reflectors 
is  considered  a  unit)  are  not  placed  in  the 
proper  position  to  give  the  illumination 
planned. 

If  a  certain  combination  of  lamps  and  re- 
flectors (lighting  units)  will  illuminate  a  cer- 
tain space  when  hung  at  a  given  height  (H 
in    table    below)    the    distance    between    the 


lighting  units  (S  in  table  below)  is  definite 
and  should  not  be  varied. 

The  distance  between  the  lighting  units 
(spacing)  is  denoted  by  S  in  the  illustration 
and  in  the  table. 

The  length  of  the  unit  is  denoted  by  L. 

The  height  above  the  plane  of  illumination 
is  denoted  by  H. 

The  height  from  the  floor  to  the  bottom 
of  the  lamps  and  reflectors  is  obtained  by 
adding  H  and  P. 

The  height  of  the  plane  of  illumination  is 
denoted  by  P.  which  is  the  average  height 
of  the  top  of  tables,  desks  and  counters. 
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dealers  in  handling  illuminating  problems. 
As  compared  with  the  old  practice  of 
sending  a  salesman  around,  who  took  a 
look  over  the  premises,  and  made  a  men- 
tal picture  of  the  conditions,  from  which 


directions  as  to  what  and  how  many  lamps 
to  hang  up  were  made  by  inspiration  and 
rule  of  thumb,  the  methods  here  outlined 
show  a  very  distinct  improvement  in  both 
theory  and  practice. 
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Specification  Forms  for  Lighting 
Installations. 

The  fixture  trade  has  been  very  slow  to 
take  the  advent  of  illuminating  engineer- 
ing seriously,  to  their  own  detriment 
rather  than  to  that  of  the  profession. 
There  have,  however,  been  some  notable 
exceptions  to  the  rule,  and,  generally 
speaking,  the  fixture  manufacturers  are 
awakening  to  the  fact  that  it  is  not  in- 
imical to  their  interests,  but,  on  the  con- 
trary, a  very  powerful  influence  for  bet- 
ter trade  conditions.  Among  the  com- 
panies who  were  the  earliest  to  recognize 
the  science  and  to  make  it  a  basis  of  op- 
eration is  the  Tungstolier  Company,  of 
Cleveland,  Ohio.  This  company  has  re- 
cently issued  a  set  of  standard  specifica- 
tions and  data  sheets  which  aim  to  assist 
electrical  contractors  and  fixture  dealers 
in  the  everyday  problems  of  commercial 
lighting.  While  such  problems  do  not,  by 
their  very  nature,  involve  the  most  intri- 
cate problems  in  illuminating  engineer- 
ing, they  nevertheless  should  be  consid- 
ered from  the  engineering  standpoint. 
Simple  problems  require  simple  answers ; 
but  simple  mistakes,  especially  in  lighting, 
may  lead  to  very  serious  results.  It  is  the 
results  of  such  simple  mistakes  that  have 
led  to  the  innumerable  poor  installations 
that  are  now  to  be  found. 

The  specification  forms  referred  to  will 
be  of  very  material  assistance  in  prevent- 
ing loose  practice,  and  in  substituting 
more  systematic  and  scientific  methods. 
This  course  on  the  part  of  the  Tungstolier 
Company  represents  a  distinct  advance  in 
the  general  selling  methods  of  the  fixture 
trade,  and  therefore  deserves  the  commen- 
dation of  the  illuminating  engineering  pro- 
fession. 


Standard  Symbols  for  Wiring 
Plans. 

If  the  National  Electrical  Contractors' 
Association  had  accomplished  nothing  else 
than  the  preparation  of  a  complete  sys- 
tem of  symbols  to  be  used  in  electrical 
wiring  specifications,  and  secured  their 
official  adoption  by  the  authorities  most 
interested,  it  would  have  entirely  justi- 
fied its  existence.  Like  all  other  stand- 
ardizations these  symbols  are  highly  con- 
ducive to  accuracy,  uniformity  and  econ- 
omy in  the  work  of  specifying  and  execu- 
ting electrical  wiring  contracts,  and 
should,  therefore,  be  put  into  use  as  rapid- 
ly as  possible. 

As  illuminating  engineers  deal  more  fre- 
quently with  electricity  than  any  other 
luminant,  it  becomes  a  matter  of  impor- 
tance for  them  to  be  familiar  with  all  the 
practices  of  electrical  wiring.  Hence  the 
value  of  these  symbols  to  the  profession. 
For  the  convenience  of  our  readers  we 
again  insert  the  list  of  symbols,  with  their 
explanations,  and  strongly  urge  their  use 
wherever  there  may  be  opportunity.  Their 
official  adoption  by  the  Illuminating  En- 
gineering Society  will  undoubtedly  be  au- 
thorized as  soon  as  the  matter  can  go 
through  the  proper  committees,  who  now 
have  it  under  advisement. 

If  the  Contractors'  Association  has  not 
already  done  so,  it  would  be  well  for  them 
to  see  that  the  linotype  and  monotype 
manufacturers  prepare  matrices  for  these 
symbols,  so  that  they  can  readily  be  used 
by  the  technical  journals  and  by  printers. 

Now  that  the  symbols  are  available  for 
electric  wiring,  it  would  also  be  well  for 
the  American  Gas  Institute  to  take  up  the 
matter  either  of  adapting  these  symbols  to 
gas  fitting  or  devising  a  similar  system. 


THE  ILLUMINATING   ENGINEER 


569 


STANDARD    SYMBOLS     FOR     WIRING     PLANS 

AS   AUOt^KD  AND  RrCOMMCNDtD   OT 

THE  NATIOIVAl  ELECTRICAL  CONFftACTORS  ASSdCIATIOIV  OF  TBE  LIMITED  STATES  and  THE  AMERICAN  lASTITlTE  OF  ARCHITECTS, 
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Ceiling  Outlet,  Electric  only.    Numeral  in  center  indicates  nomber  of  Standard  16  C.  P.  Incandescent  Lamps. 

Ceiling  Outlet;  Combination,    i  indicates  4-16  C.  P.  Standard  Incandescent  Lamps  and  2  Gas  Burners.    If  gas  onl;  jti 

Bracket  Outlet;  Electric  only.    Numeral  in  center  indicates  number  of  Standard  16  C.  F.  Incandescent  Lamps. 

Pracket  Outlet;  Combination.    J  indicates  4-16  C.  P.  Standard  Incandescent  Lamps  and  2  Gas  Burners.    If  gas  only    ^-4B( 

Wall  or  Baseboard  Receptacle  Outlet.     Numeral  in  center  indicates  number  of  Standard  16  C.  F.  Incandescent  Lamps. 

Floor  Outlet.    Numeral  in  center  indicates  nnmber  of  Standard  16  C.  F.  Incandescent  Lamps. 

Outlet  tor  Outdoor  Standard  or  Pedestal ;  Electric  only.    Numeral  indicates  number  of  Stand.  18  C.  P.  Lamps. 

Outlet  for  Outdoor  Standard  or  Pedestal;  Combination,     f  indicates  6-16  C.  F.  Stand.  Incan.  Lamps;  6  Gas  Bumen. 

Drop  Cord  Outlet. 

One  Light  Outlet,  for  Lamp  Receptacle. 

Arc  Lamp  Outlet. 

Special  Outlet,  for  Lighting,  Heating  and  Power  Cnnent,  as  described  in  Specifications. 

Ceiling  Fan  Outlet. 

Show  as  many  Symbols  as  there  are  Switches.    Or  in  case  of  a  very  large  group      , 
of  Switches,  indicate  number  of  Switches  by  a  Eoman  nn  meral,   thus;   S*  Xn, 
meaning  12  Single.  Pol:  Switches. 

Describe  Type  of  Switch  in  Specifications,  that  ii, 

Flush  01  Soif  ac«,  Push  Button  or  Snap, 


H 
8 

-© 

-i 

-® 

HD 

m 

la 

lilili 


S.  p.  Switch  Outlet. 

D.  P.  Switch  Outlet. 

3- Way  Switch  Outlet. 

4-Way  Switch  Outlet. 

Automatic  Soor  Switch  Outlet. 

Electrolier  Switch  Outlet. 

Meter  Outlet. 

Distribution  Panel. 

Junction  or  Full  Box. 

Motor  Outlet;  Numeral  in  center  indicates  Horse  Power. 

Motor  Control  Outlet. 

Transformer. 

-^■^  Main  or  Feeder  run  concealed  under  Floor. 

-  Main  or  Feeder  run  concealed  under  Floor  above. 
_  —  ^  Uain  or  Feeder  run  exposed. 

Branch  Circuit  run  concealed  under  Floor. 

Branch  Circuit  run  concealed  under  Floor  above. 

Branch  Circuit  run  exposed. 

•-• —  Pole  Line. 

Riser. 

Telephone  Outlet;  Private  Service. 

Telephone  Outlet;  Public  Service. 

Bell  Outlet. 

Buzzer  Outlet. 

Push  Button  Outlet;  Numeral  indicates  number  of  Pushes. 

Annunciator ;  Numeral  indicates  number  of  Points. 

Speaking  Tube. 

Watchman  Clock  Outlet. 

Watchman  Station  Outlet. 

Master  Time  Clock  Outlet. 

Secondary  Time  Clock  Outlet. 

Door  Opener. 

Special  Outlet ;  for  Signal  Systems,  as  described  in  Specifications. 

Battery  Outlet. 


\  Circuit  for  Clock,  Telephone,  Bell  or  other  Service,  run  under  Floor,  conceal  ed. 
■  I  Kind  of  Service  wanted  ascertained  by  Symbol  to  which  line  connects. 

(  Circuit  for  Clock,  Telephone,  Bell  or  other  Service,  run  under  Floor  above,  concealed 
'  }  Kind  of  Service  wanted  ascertained  by  Symbol  to  which  line  connects. 

NOTE — ^If  other  than  Standard  16  C.  P.  Incandescent  lamps  are  desired, 
Specifications  should  describe  capacity  of  Lamp  to  be  used. 


SUGGESTIONS  IN  CONNECTION  WITH  STAN- 
DARD SYMBOLS  FOR  WIRING  PLANS 

It  is  important  that  ample  space  bje 
allowed  for  the  installation  of  mains,  feed- 
ers, branches  and  distribution  panels. 

It  is  desirable  that  a  key  to  the  symbols 
used  accompany  all  plans. 

If  -mains,  feeders,  branches  and  dis- 
tribution panels  are  shown  on  the  plans, 
it  is.desirable  that  they  be  designated  by 
letters  or  number.";. 

Heights  of  Centre  of  Wall  Outlets  (unless 
otherwise  specified) 

Living;  Rooms  5'  6" 
Chambers  5'  0" 
Offices  6'  0" 
Corridors  6'  3" 
Height  of  Switches  (unless  otherwise  spec- 
ified) 4     0" 


570 


THE   ILLUMINATING   ENGINEER 


Proceedings 
of 

Ticlmical  Societies 


Practical  Applications  of  Illumina- 
ting Engineering^  by  Norman  Mac- 
beth; presented  at  the  Fourth-  An- 
nual Meeting  of  the  American  Gas 
Institute,  Detroit. 

This  is  probably  the  most  valuable  sin- 
gle paper  on  the  application  of  illuminat- 
ing engineering  to  gas  that  has  yet  ap- 
peared. It  gives  the  results  of  investiga- 
tions that  have  been  in  course  of  execu- 
tion for  a  year  past,  as  well  as  facts  ob- 
tained by  the  writer's  large  and  practical 
experience  with  the  subject.  His  refer- 
ence to  the  matter  of  standardization  of 
mantles  is  referred  to  in  the  Editorial 
Department. 

The  introductory  paragraphs  are  par- 
ticularly worth  heeding: 

In  one  of  the  recent  numbers  of  the  tech- 
nical press,  the  statement  is  made  "  that  elec- 
tricity had  gotten  such  a  good  start  and 
prospered  until  to-day  it  is  nip  and  tuck  for 
business  between  gas  and  electricity.  .  .  . 
The  lighting  and  small  power  business  is  go- 
ing the  electric  way  in  bounds  and  that  gas 
for  lighting  will  be  discredited  everxwhere 
unless  something  is  done  to  give  the  people 
something  better  for  a  less  price." 

Looking  at  the  above  statement  broadly, 
we  are  forced  to  admit  that  it  is  true. 
From  a  somewhat  inside  knowledge  of  the 
situation,  however,  the  writer  is  of  the  opin- 
ion that  while  undoubtedly  the  average  gas 
man  has  not  made  the  most  of  his  opportuni- 
ties, nor  taken  advantage  of  all  the  openings 
afforded  him,  he  is  not  lazy,  but  badly  handi- 
capped for  necessary  information  which 
would  have  a  direct  bearing  on  his  sales. 

The  situation  is  largely  one  of  salesman- 
ship. Salesmanship  alone,  however,  would 
not  go  very  far  unless  backed  with  appli- 
ances and  service,  which  are  all  that  they 
should  be,  or  at  least  as  represented. 
Thorough  maintenance  is  necessary,  attract- 
ive and  artistic  glassware  and  fixtures  de- 
sirable, and  a  proper  treatment  of  the  instal- 


lation,   from  the   standpoint  of   effective  il-  ~ 
lumination,  absolutely  essential. 

Regarding  the  "  something  _  better  for  a 
less  price "  statement,  the  writer  is  of  the 
opinion  that  the  "  something  better "  is  _  of 
vastly  more  importance  than  the  lesser  price. 
The  best,  however,  is  in  the  end  always  the 
least  expensive.  "  Satisfactory  service  "  car- 
ries and  commands  a  high  capitalization. 
Top  notch  maintenance  at  a  dollar  is  more 
acceptable  to  the  consumer  than  poor,  indif- 
ferent service  at  a  quarter  of  that  cost.  A 
good  lamp  or  mantle  is  better  than  a  poor 
one,  and  is  always  worth  the  additional  cost. 
Cheap,  unsatisfactory  mantles  and  equip- 
ment have  done  their  full  share  to  depreciate 
gas  illumination.  To  the  consumer  and  to 
many  gas  men,  mantles  and  lamps  differ  only 
in  price. 

The  variation  in  efficiency  for  different 
burners  under  different  pressures  is  dis- 
cussed, and  results  of  tests  shown.  After 
giving  plain  definitions  of  the  three  units 
of  measurement  used  in  illuminating  en- 
gineering, the  writer  then  gives  the  fol- 
lowing as  the  necessary  intensities  of  il- 
lumination for  different  classes  of  instal- 
lations : 

Illumination 
Class  of  service.  in  foot- 

candles. 

1.  Storerooms,  warehouses,  etc..     .5  to     1.5 

2.  Residence  and  reading  rooms,  i     to    3 

3.  General  stores i      to    3 

4.  Dry  goods  stores 4     to     7 

5.  Clothing  stores 4     to     7 

6.  Detail  work  tables 5     to  15 

7.  Show  windows 10     to  50 

Following  this  is  a  table  giving  the 
lumens  per  cubic  foot  of  gas  per  hour  for 
different  standard  modern  gas  lamps  un- 
der different  conditions  of  illumination. 
This  table  is  of  similar  character  to  the 
one  published  by  Cravath  &  Lansingh  for 
electric  units,  and  is  the  first  reliable  tab- 
ulation of  data  on  the  subject  that  has 
appeared : 
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Factors. 
Lumens  per 
cu.  ft.  of 
0"+^      gas  per  hr. 
Lighting  Unit.  ^  '-^  3  Light  ceiling 

I  i-a  With  With 
o  c  =>  light  dark 
I^  o'o    walls   walls 

Reflex  lamps  with  frosted 
tip  cylinders,  Welsbach- 
holophane  or  light  (im- 
ported) opal  concentrat- 
ing reflectors 31-3       125       114 

Reflex  lamps  with  frosted 
tip  cylinders,  Welsbach- 
holophane  or  light  (im- 
ported) opal  distribut- 
ing reflectors 31-3       no       100 

Reflex  lamps  with  frosted 
tip  cylinders,  French 
roughed  ball  globe 31-3        95        70 

Reflex  cluster  lamp,  4- 
mantle,  with  alabaster 
globe 13  85        64 

Inverted  5-mantle  arc  with 
alabaster  globe 16.6  87        65 

Upright  4-mantle  arc  with 
opal    reflector    and    ala- . 
baster  globe 20  75        55 

Upright  4-mantle  arc  with 

alabaster   globe   only 20  66        48 

The  following  spacing  rules  should  be 
of  great  practical  value : 

In  large  rooms,  reflex  lamps  with  reflect- 
ors on  single  or  multiple  fixtures  should  be 
suspended  7  to  17  ft.  above  the  plane  or  ap- 
proximately Q  to  18  ft.  above  the  floor,  with 
the  distances  between  outlets  not  exceeding 
I  2-3  times  the  height  of  the  lamps  (to  man- 
tle centers)  above  the  plane.  With  roughed 
balls  the  distance  should  not  exceed  twice 
the  height.  In  rooms  with  low  ceilings,  sin- 
gle lamp  units  may  be  required  with  propor- 
tionate distances  apart,  as  given  above. 

Inverted  cluster  and  inverted  arc  lamps 
should  be  suspended  not  lower  than  7  ft. 
above  the  plane,  and  with  the  distances  be- 
tween outlets  not  exceeding  two  times  the 
height  above  the  plane. 

Distribution  curves  for  the  standard 
types  of  upright  and  inverted  burners  are 
also  additional  matter  of  importance. 

Show  windov^r  lighting  is  carefully- 
treated,  the  distribution  curves  of  reflect- 


ors best  adapted  to  this  purpose  when  used 
with  inverted  burners  being  given. 

It  is  seldom  that  a  paper  containing 
such  an  amount  of  condensed  practical 
matter  is  presented.  It  amounts  almost  to 
a  small  textbook  on  the  subject,  and 
should  be  in  the  hands  of  every  employee 
of  a  gas  company  who  in  any  w^ay  deals 
with  the  problem  of  illumination. 

The  Titanium  Arc,  by  William  S.  Wee- 
don  ;  presented  at  the  sixteenth  gen- 
eral meeting  of  the  American  Electro- 
Chemical  Society,  New  York. 

The  paper  is  a  comprehensive  review 
of  the  work  thus  far  accomplished  in  de- 
veloping this  form  of  arc.  The  titanium 
carbide  arc  described  gives  a  very  de- 
cided horizontal  distribution  curve.  The 
efficiency  in  mean  spherical  candle-power 
is  .51  watt  and  .37  watt  per  mean  hemi- 
spherical candle-power,  which  is  some- 
what less  than  the  reported  efficiency  of 
the  so-called  regenerative  flaming  arc 
lamp. 

Illuminating  Engineering  Society 

The  October  meetings  of  the  Sections 
were  devoted  to  a  discussion  of  the  Con- 
vention papers. 

The  November  meeting  of  the  New 
York  Section  was  devoted  to  a  discussion 
of  the  question,  "  What  Is  an  Illuminat- 
ing Engineer?"  and  of  the  proposed  "di- 
vision of  membership  "  by  the  creation  of 
a  class  of  members  to  be  known  as  "  Fel- 
lows." At  the  close  of  the  meeting  a  mo- 
tion was  carried  expressing  the  sense  of 
the  Section  as  against  the  proposed  plan. 

At  the  November  meeting  of  the  Phila- 
delphia Section,  Mr.  V.  R.  Lansingh  gave 
an  address  on  the  "  Principles  of  Shades 
and  Reflectors." 

The  Chicago  and  Boston  sections  dis- 
cussed Convention  papers. 
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NEW  BOOKS. 

Radiation,  Light  and  Illumination,  by- 
Charles     Proteus     Steinmetz,     A.M., 
Ph.D.     Compiled  and  edited  by  Jo- 
seph Le  Roy  Hayden.   288  pp.   Cloth. 
$3.00  net.     McGraw-Hill   Book   Co., 
New  York. 
The   book   is    a   compilation    from    the 
course  of  lectures  given  by  the  author  to 
the  senior  students  in  electrical  engineer- 
ing   at    Union    University,    Schenectady, 
N.  Y.    While  it  was  neither  the  intention 
of  the  author  nor  editor  to  provide  a  text- 
book on  illuminating  engineering,  there  is 
not  a  subject  treated  that  is  not  of  interest 
to    the     illuminating    engineer.       Higher 
mathematics  are  used  in  dealing  with  the 
subject  of  light  flux  and  distribution,  but 
the  explanatory  matter  is  sufficient  to  en- 
able the   main   points   to   be   grasped  by 
those  who  are  unfamiliar  with  the  mathe- 
matical demonstrations.     While  it  is  not 
the   purpose   of   such   a  book  to  present 
strictly  new  matter,  it  is  up  to  date  in  all 
the  matters  treated. 

Dr.  Steinmetz  has  a  rare  talent  in  classi- 
fying scientific  facts,  and  in  explaining 
them  in  a  clear  and  accurate  manner. 
Whatever  other  books  the  illuminating 
engineer  or  the  student  of  the  subject  pos- 
sesses, or  contemplates  possessing,  this 
work  of  Dr.  Steinmetz  should  unquestion- 
ably be  included. 

The  Tungsten   Lamp,  by  Frederick  T. 
Benson ;     (Merchants'     Record     and 
Shozv  Window,  November) . 
The  second  of  a  series  of  articles  on  the 

subject    of    store    and    window    lighting. 


Principally  devoted  to  a  description  of  the 
lighting  of  a  large  Chicago  store  by  means 
of  tungsten  lamps. 

The  Operation  of  Enclosed  Arc  Lamps, 
by  R.  H.  Fenkhausen  (Power  and 
the  Engineer,  Nov.  16). 

The  article  is  fully  illustrated  with  dia- 
grams of  the  different  types  of  enclosed 
arc  lamps  and  treats  of  their  construction, 
method  of  operation,  how  to  care  for 
them  and  the  troubles  to  be  expected.  A 
clearly  written  article  for  the  layman  and 
stationary  engineer. 

High  Voltage  Tungsten  System  in 
Residential  Lighting,  by  Frederick 
Wells  Pierce  (Electrical  Age,  Octo- 
ber). 

There  is  evidently  a  clerical  error  in 
the  title,  since  the  article  discusses  the  ef- 
fect of  the  high  efficiency  lamp  in  resi- 
dential lighting  from  the  central  station 
viewpoint,  and  puts  forth  facts  and  argu- 
ments to  sustain  the  proposition  that  the 
low-voltage  tungsten  lamp  offers  the  only 
solution  of  the  problem. 

Comparison  of  Tungsten  and  Gasoline 
Lighting  (Selling  Electricity,  Octo- 
ber). 

The  comparison  is  made  by  considering 
the  illumination  of  a  large  room,  ordinary 
finish  and  height,  equipped  with  bowl  frost- 
ed tungsten  units,  with  bowl  reflectors, 
and  gasoline  lamps  with  chimney  and 
mantle  only,  burning  2.2  gallons  of  gaso- 
line per  mantle  per  100  hours.  Accord- 
ing to  the  conclusions  reached  the  tungs- 
ten   lamp    illumination    is    14    per    cent. 
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cheaper.  A  careful  scrutiny  of  the  fig- 
ures, however,  shows  that  this  result  is 
arrived  at  by  the  old  trick  of  measuring 
only  "  useful  illumination,"  and  presum- 
ably on  some  plane  near  the  floor,  and  by 
using  an  efficient  reflector  with  the  tungs- 
ten lamp  and  no  reflector  at  all  with  the 
gasoline  lamp.  All  the  arguments  against 
the  use  of  gasoline  are  then  presented.  It 
would  seem  hardly  worth  while  for  the 
electric  interests  to  juggle  figures  in  order 
to  make  the  tungsten  lamp  appear  more 
efficient  than  the  gasoline  lamp.  The 
cases  in  which  gasoline  lighting  and  elec- 
tric lighting  come  into  competition  are  so 
rare  that  the  game  is  hardly  worth  the 
candle.  In  making  comparisons  of  ef- 
ficiencies of  light  units  either  their  total 
flux  without  any  accessories,  or  their  flux 
when  equipped  with  accessories,  giving 
practically  the  same  distribution,  should 
be  used — which  has  not  been  done  in  this 
case.  It  is  rather  the  principle  of  the 
thing  than  the  importance  of  this  particu- 
lar comparison  that  is  important. 
On  the  Electrical  Character  of  the 
Source  of  Light  Radiation,  by  T. 
B.  Irving  (Physical  Review^  Septem- 
ber). 
The  report  of  a  research  by  the  author 
on  the  electrical  and  spectroscopic  char- 
acters of  the  divided  Bunsen  flame,  both 
in  its  simple  state  and  when  colored  by 
the  metals  or  salts. 

A  Study  of  the  Reflecting  Power  of 
Metals  as  Dependent  on  the  Re- 
fractive  Index   of  the   Surround- 
ing Medium,  by  L.  R.  Ingersoll  and 
R.  T.  Birge  (Physical  Review^  Octo- 
ber). 
The  purpose  of  the  paper,  as  stated  by 
the  authors,  is  an  experimental  study  of 
the  reflecting  power  of  metals  in  media 
(i.  e.,  liquids)   of  various  optical  intensi- 
ties. 

Tungsten    Lighting    and    Its    Effect 
Upon  Building  Costs   (Record  and 
Guide  J  Oct.  23). 
An   interview  with   Mr.   P.   R.   Moses, 
consulting  electrical  engineer,  as  an  ex- 
ample of  the  economies  effected  in  isolat- 
ed plants  by  the  use  of  tungsten  lamps, 


Mr.  Moses  cites  the  case  where  the  esti- 
.  mated  cost  of  the  plant  for  carbon  fila- 
ment lamps  was  $36,000,  but  by  the  use  of 
tungsten  lamps  the  cost  was  reduced  to 
$24,000. 

Illumination  and  Imagination  (Opti- 
cal Journal,  November). 

A  psychological  discussion  of  the  rela- 
tion of  visual  perception  to  mental  con- 
ception. 

Light  Studies  (leading  article  in  the 
new  department  of  "  Lighting — Gas 
and  Electric,"  Engineering  Review, 
October). 

The  phenomena  of  refraction  is  de- 
scribed. 

Population,  Consumers  and  Lamps,  by 
Alton   D.  Adams    (Electrical   World, 
Nov.  4). 
A  calculation  of  statistics  on  the  sub- 
ject.     From    these    statistics    the    writer 
draws  the  following  conclusion : 

Towns  show  the  greatest  percentage  of 
electric  light  consumers  and  the  greatest 
number  of  connected  lamps  in  relation  to 
population,  and  where  there  are  numerous 
manufacturing  plants  of  moderate  size  a 
town  may  also  lead  in  the  average  number 
of  lamps  per  consumer. 

Street  Lighting  Abroad,  by  H.  Thurs- 
ton  Owens    (Electrical   Review   and 
Western  Electrician,  Nov.  13). 
The  article  shows  the  most  modern  in- 
stallations of  street  lighting  in  a  number 
of  the  principal  European  cities. 
The   Progress   of   Illuminating   Engi- 
neering (editorial;  Engineering  Rec- 
ord, Oct.  30). 
The  gist  of  the  argument  may  be  found 
in  the  following : 

But  how  about  the  results?  Has  the  effort 
at  improvement  of  the  methods  of  artificial 
illumination  actually  met  with  the  success 
that  was  to  be  hoped  for  at  the  start?  Does 
it  represent  a  real  engineering  development? 
At  the  present  time  a  sufficient  arnount  of 
practical  work  has  been  accomplished  _  to 
make  one  very  well  justified  in  answering 
both  of  these  questions  in  the  affirmative. 
Portola  Illumination  (Journal  of  Elec- 
tricity, Power  and  Gas,  Oct.  30). 
A  short  description  with  illustrations  of 
the  special  illumination  for  the  Portola 
Celebration,    San   Francisco,   Cal. 
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Foreign  Items 

Compiled  by  J.  S.  Dow. 


ILLUMINATION. 
Standardization,  by  H.  Adams    (presi- 
dential address  before  the  Association 
of  Engineers  in  Charge,  London). 
The    author    includes    in    the    address 
some  remarks  on  standards  of  light  and 
makes    special    reference   to    the    Helium 
tube  standard  on  which  experiments  have 
been  made  by  Mr.  P.  G.  Nutting  at  the 
Bureau  of  Standards. 
Editorial:  Progress  in  Lighting  {Elec- 
trician, Oct.  15). 
Light  in  Custom  and  Superstition,  by 
Dr.  M.   Caster    {lUunir  Eng.,  Lond., 
October) . 
The  author  shows  how  religious  ideas 
and     superstition     are     frequently     inter- 
mingled and  traces  the  growth  of  religious 
ceremonies  demanding  the  use  of  fire  and 
light. 

Private  Lighting  of  Streets  in  Ameri- 
ca, by  G.  Marston  (Elec.  Times,  Oct. 

7). 

Gives  some  instances  of  private  co- 
operation to  improve  street  lighting  in  the 
United  States,  and  shows  how  illumina- 
tion can  be  used  to  foster  business,  es- 
pecially in  connection  with  the  shops  that 
line  the  streets. 

The  Lighting  of  the  Houses  of  Parlia- 
ment (Ilium.  Eng.,  Lond.,  October). 

The  author  recalls  some  particulars  re- 
garding the  old  methods  of  lighting  em- 
ployed in  the  Houses  of  Parliament  in 
London  and  the  Palace  of  Westminster. 
He  shows  how  the  introduction  of  new 
illuminants  was  viewed  with  concern ;  so 
much  so  that  on  one  occasion  when  gas 
lighting  was  first  suggested  Dr.  D.  B. 
Reid,  who  put  forward  the  proposition, 
was  met  with  the  reply,  "  Do  what  you 
will  for  the  acoustics  and  ventilation,  but 
take  it  as  a  fixed  and  settled  point  that 
wax  candles  remain  !  " 

London's     Electric    Light     Standards 
(Elec.  Industries,  Sept.  i). 
Some  remarks  upon  the  views  recently 


expressed  in  The  Builder  on  the  subject 
of  the  design  of  electric  light  standards 
in  London    (see  previous  review). 

The  Local  Government  Board  and  the 
Lighting    of    Finchley     (G.     W., 
Oct.  16). 
Several  papers,  both  gas  and  electric, 
in  Great  Britain  comment  upon  the  action 
of  the  local  government  board  in  seeking 
to  enforce  its  views  on  street  lighting  on 
local  bodies.     It  is  felt  in  some  quarters 
that    such    action    is    only   justified   when 
backed  by  powerful  expert,  impartial  ad- 
vice and  support,  such  as  is  not  adequate- 
ly provided  at  present. 
Artificial  Light  (Irish  Builder  and  En- 
gineer) . 

PHOTOMETRY. 
The  Photometry  of  Differently  Col- 
ored Lights,  by  Morris  Airey  (Elec- 
trician, Aug.  30). 
Correspondence  dealing  with  the  point 
raised  in  the  article  by  Wild  (see  previous 
review,    September).      Wild    found    that 
when  comparing  tungsten  and  carbon  fila- 
ment electric  lamps  different  results  were 
obtained,  according  as  "  equality  of  bright- 
ness "  or  "  flicker  "  instruments  were  used. 
The  present  writer  seeks  to  explain  this 
physiologically  by  reference  to  the  theory 
of  the  rods  and  cones. 
Neuere  Fortschritte  auf  DEM  Gebiete 
DER    Selenphotometrie,    by    E.    E. 
Presser  (Schweiz.-E.  T.  Z.,  Aug.  28). 
A  continuation  of  the  serial  article  on 
the  use  of  selenium  in  photometry.     The 
author  takes  the  standpoint  that  at  pres- 
ent this  substance  can  only  be  effectively 
utilized  on   an   indirect  basis,   i.   e.,  com- 
paratively,  and   he   describes    several   ar- 
rangements  for  making  use   of  the   sub- 
stance in  this  way. 

The  Simple  Explanation  of  Calcula- 
tion   OF    Photometric    Quantities, 
Etc.,  by  Dr.  L.  Bloch   (Ilium.  Eng., 
Lond.,  October) . 
In  the  present  installment  of  this  arti- 
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cle  the  author  describes  a  number  of  ap- 
proximate methods  and  formulae  for  the 
calculation  of  mean  spherical  and  mean 
hemispherical  candle-power  from  the  polar 
curve  of  light  distribution  of  an  illumi- 
nant. 

Modern  Photometry,  by  Professor  H. 
Strache  {Ilium.  Eng.,  Lond.,  Octo- 
ber). 

Illumination  :  Its  Distribution  and 
Measurement,  by  A.  P.  Trotter 
(Continued;  Ilium.  Eng.,  Lond., 
October,  1909). 

The  author  takes  up  the  subject  of  il- 
lumination-photometry. He  makes  some 
general  remarks  on  the  qualities  which  in- 
struments of  this  kind  possess  and  refers 
to  several  early  types  developed  by  him- 
self and  Sir  William  Preece. 
Beitrag  zur  Photometrierung  linearer 
Lichtquellen,  by  E.  W.  Weinbeer 
(Z.  /.  B.,  Oct.  10). 

ELECTRIC  LIGHTING. 

Remarque   sur    une    loi    empirique   de 
Consommation    des    Lampes    a    In- 
candescence   A    Filament    Metal- 
LiQUE,   by   H.   Chretien    {Rev.   Elec- 
trique,  Oct.  15). 
Modern  Incandescent  Electric  Lamps, 
by   A.    C.   Jolley    {Electrician,   Aug. 
i3>  20). 
Two  articles  of  a  scientific  nature  deal- 
ing with  the  radiation  phenomena  under- 
lying the  behavior  of  tungsten  and  metal- 
lic filament  lamps.    That  by  Jolley  is  much 
the  longer  of  the  two.     The  author  esti- 
mates the  temperature  of   incandescence 
of    various    filaments.      Chretien    merely 
states   the   law    connecting   luminous    in- 
tensity and  temperature,   suggesting  that 
the   light   emitted   is   proportional   to   the 
twelfth  power  of  the  temperature  of  in- 
candescence. 

Vie  Utile  des  Lampes  a  Filament  Met- 
ALLiQUE,  by  Henry  {L'Electricien, 
Oct.  2). 

Domestic  Electrification  {Electrical 
Times,  Oct.  14;  Special  Number). 


Twelve  Months'  Progress  in  the  Use 
OF  Metallic  Filament  Lamps  for 
Street   Lighting    {Electrician,   Oct. 
15). 
The  Downward  Tendency  in   Candle- 
Power      of      Metallic      Filament 
Lamps  {Electrical  Times,  Oct.  7). 
Fortschritte     auf    DEM     Geviete     der 
Elektrotechnik;    (i)    Bogenlamp- 
en,    (2)    Gluhlampen    {Elektrot.   u. 
Masch,  Oct.  3,  Oct.  10). 
A  serviceable  summary  of  recent  patent 
literature  relating  to  improvements  in  de- 
tails of  arc  lamps  and  glow  lamps. 

The  Welsbach  Offer  {Electricity,  Oct. 

i;   /.   G.  L.,   Sept.  28;  Elec.   Times, 

Sept.  30;  Elec.  Industries,  Sept.  29). 
Discusses  the  recent  decision  of  the 
Welsbach  company  in  Great  Britain  to 
supply  electric  glow  lamps  as  well  as  in- 
candescent mantles. 
Beschlagfreie      Flammenbogenlampen 

(£.  T.  Z.,  Sept.  23). 
Neue    Flammenbogen-Armaturen,     (Z. 

/.  B.,  Oct.  10). 
Refers    to    a    new    form    of    "  deposit- 
free  "  flame  arc  lamp  globe  brought  out 
in  Germany. 
The   Jandus   Regenerative   Arc    {Elec. 

Times,  Sept.  30). 
A    New    Electric    Sign    {Elec.    Times, 

Oct.  7). 
Fine    neue    Leuchtreklame    {Oesterr- 

Ungar.  Installateur,  Aug.  14). 
These  two  articles  describe  recent  de- 
velopments in  electric  signs.  That  re- 
ferred to  in  the  Electrical  Times  is  a  mul- 
ti-colored type  provided  with  switching 
devices.  The  method  described  in  the 
Oesterr.-Ungar.  Installateur  is  at  once 
simple  and  ingenious.  A  plate  of  opal 
glass  is  covered  with  some  adhesive,  sticky 
black  material  and  illuminated  from  be- 
hind. An  operator  behind  the  screen 
scrapes  any  writing  he  chooses  on  this 
surface  with  a  pointed  stick.  The  writing, 
where  the  ink  has  been  rubbed  off,  appears 
brightly  illuminated,  and  has  the  appear- 
ance of  a  motto  written  in  fire  on  a  dark 
background  by  an  invisible  hand.     Subse- 
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quently  a  new  coating  ink  can  be  applied 

and  a  new  motto  written  out. 

GAS,  OIL,  ACETYLENE  LIGHTING, 

ETC. 
Der  Kunstseide  Gluhkorper,  by  Dr.  C. 
R.  B5hm  (/.  /.  G.,  Sept.  25). 
An  article  devoted  to  the  technicalities 
of  incandescent  mantle  manufacture,  spe- 
cial attention  being  given  to  the  artificial 
silk  variety. 
Pressgasbeleuchtung,    by    R.     Bremer 

(continued;  Z.  f.  B.,  Sept.  30). 
What  Quality  of  Gas  Is  Called  For? 
by    H.    Bunte    (/.    G.   L.,    Sept.   30; 
translation). 
Editorials  :  The  Best  Gas,  The  "  Met- 
ropolitan "  No.  2  Burner  (/.  G.  L., 
Oct.  12). 
The  above  two  articles  discuss  the  old 
question.  Which  is  the  best  quality  of  gas 
for  illuminating  purposes   with  incandes- 
cent mantles?     In  this  connection  refer- 
ence  is   also   made   to   the   suggestion   to 
attain  uniformity  in  testing  gas  in  Great 
Britain   by   the   general    adoption    of   the 
No.   2   Metropolitan    Burner.      Besides    a 
much    needed    simplification,    this    would 
have  the  effect  of  favoring  the  varieties 
of  gas  best  adapted  for  incandescent  uses. 
Editorials  :  Incandescent  Burners  and 

Electric  Lamps  (G.  W.,  Oct.  2). 
The  Flashpoint  and  Other  Qualities 
OF    Petroleum     for    Illuminating 
Purposes,  by  C.  Charitschkoff  {Ilium. 
Eng.,  Lond.,  October). 
The   author   suggests   that   the    restric- 
tions as  to  flashpoint  of  petroleum  so  gen- 
erally  enforced   are  not  of  much   use   in 
determining   its   value    as    an    illuminant. 
Indeed,  he  thinks  that  a  better  variety  of 
oil  for  such  purposes  could  often  be  se- 
cured   by    allowing    a    higher    flashpoint 
than  is  usually  regarded  as  legal.- 
Acetylene  Lamps  and  Generators,  by 

J.  H.  Ross   {Acetylene,  October). 
Automatic  Air  Regulation  in  Invert- 
ed Burners  {G.  W.,  Oct.  2). 
The  Development  of  Inverted  Incan- 
descent Gas  Lighting  {The  Plumb- 
er, Oct.  i). 


The  Degea  Outside  Lamp  (/.  G.  L., 
Oct.  12). 

The  three  articles  referred  to  above  all 
deal  with  an  interesting  new  development, 
"  The  Airostat  Burner."  This  utilizes  a 
clip  which  partially  covers  the  air-holes 
when  the  burner  is  cold.  As  the  burner 
heats  up  and  requires  more  air,  however, 
this  clip  expands  and  uncovers  the  holes, 
thus  letting  more  air  be  sucked  in  and 
automatically  maintaining  the  most  favor- 
able conditions  of  combustion.  It  is  also 
suggested  that  this  power  of  adaptation 
of  the  burner  leads  it  to  act  equally  well 
on  widely  kinds  of  gas,  such  as  are  in- 
evitably met  with  in  different  districts. 

Gas  Zundvorrichtungen  (continued; 
Druckstoss-gasfernziinder ;  Z.  f.  B., 
Sept.  20;  Elektrische  Ziinder,  Z.  f.  B., 
Sept.,  Oct.  20). 

This  serial  article  has  been  dealing  in 
an  exceptionally  complete  manner  with 
methods  of  automatic  ignition  of  gas  de- 
pending on  pressure-wave  devices.  The 
author  turns  in  the  most  recent  install- 
ment to  the  consideration  of  electrical  ig- 
nition devices. 

The  Selas  System  of  Lighting  {G.  W., 

Oct.  2). 
The   Falcon   Lamps   and   Burners    {G. 

W.,  Oct.  2). 

Neue  Gluhstrumpfe  {Oesterr.-Ungar. 
Installateur,  July  24). 

Un  Nouveau  Bec  Reverse  {Le  Moniteur 
de  ITndnstrie  du  Gas,  etc.,  Sept.  30). 

Lampanturile  Romanesti  {Bursa,  Bu- 
charest, Oct.  3). 

Certain  varieties  of  petroleum,  includ- 
ing the  Roumanian  varieties,  are  not 
well  adapted  for  illuminating  purposes, 
owing  to  a  tendency  to  smoke  and  smell. 
Dr.  Edeleanu,  however,  is  now  credited 
with  the  discovery  that  this  defect  is  due 
to  the  presence  of  certain  aromatic  hydro- 
carbons which  are  not  removed  by  the  or- 
dinary refining  processes.  By  treatment 
with  sulphur  dioxide  these  substances  are 
got  rid  of  and  the  defective  qualities  of 
the  oil  disappear. 
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LET    IN    THE    LIGHT 

The  zvorld  zvas  zmtlwut  form  and  z'oid,  and  darkness  zvas  over  the  face  of  the  deep. 

Darkness  and  chaos  are  twin  sisters;  ignorance,  disease  and  crime  are  their  off- 
spring.   Order  is  heaven's  first  law;  the  first  step  toward  order  is  light. 

Are  there  places  in  your  city  that  are  noisome  by  day  and  dangerous  by  night? 
Light  them  up.  Spread  the  light  deep  and  thick.  Banish  the  shadows,  and  you  shall 
see  these  foul  spots  disappear. 

Is  there  a  department  in  your  factory  which  does  not  come  up  to  the  standard  in 
the  quality  and  quantity  of  its  output?  Look  to  the  lighting;  clean  the  windows; 
whiten  the  walls ;  put  up  modern  light-sources,  and  watch  the  results. 

Do  you  find  seemingly  needless  mistakes  in  the  clerical  work  of  your  office?  Do 
you  find  your  own  faculties  clouded  before  the  day's  work  is  done?  Look  to  your 
lights.  See  if  they  are  not  hammering  the  most  sensitive  nerves  of  your  brain  with 
their  infinitely  rapid  strokes.  Would  you  willingly  have  a  policeman's  rattle  contin- 
ually sounded  in  your  ears?  Light  is  a  vibration  infinitely  more  rapid,  and  more  rasp- 
ing to  the  nerves  of  the  eye  when  improperly  used :  look  to  your  lights. 

Do  you  find  reading  at  home  these  long  evenings  tiresome?  Do  you  find  your 
eyes  burning  and  your  head  aching,  when  you  have  only  fairly  begun  to  read?  Look 
to  your  illumination.  Care  for  your  eyes  as  well  as  your  stomach :  eye-ache  is  more  to 
be  avoided  than  stomach-ache. 

Let  in  the  light  of  day.  Sunshine  costs  nothing,  but  the  doctor  and  undertaker 
always  send  in  their  bills. 

Light  up  your  home  and  you  will  be  healthy  and  cheerful. 

Light  up  your  office  and  you  will  find  half  the  worries  will  disappear. 

Light  up  your  factory  and  increase  your  dividends  of  dollars  and  good  will. 

Light  up  your  city  and  it  will  thrive,  commercially  and  morally. 

Light  up  and  KEEP  lighted  up. 
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Some  Notes  on  the  Lighting  of  Factories  and 

Workshops 

Views  on  This  Important   Phase   of   Illuminating  Engineering  by  Euro- 
pean Authorities 

By  J.  S.  Dow. 


[Note. — Mr.  Dow's  article  was  written 
without  any  knowledge  of  the  article  on  the 
same  general  subject,  which  appeared  in  our 
last  issue.  Any  similarity  in  facts  or  opin- 
ions therefore  only  shows  that  there  is  gen- 
eral agreement  on  the  subject  in  the  two 
countries. — Ed.] 

The  value  of  good  illumination  in  fac- 
tories and  workshops  has  several  times 
been  emphasized  by  the  editor  of  this  jour- 
nal, and  recent  publications  in  Europe 
have  shown  that,  gradually  but  quite  de- 
cisively, conviction  on  this  point  is  gain- 
ing ground.  On  the  occasions  referred 
to  it  was  pointed  out  that  the  increased 
cost  involved  in  securing  adequate  light- 
ing is  usually  trifling,  in  comparison  with 
the  improvement  in  the  output  and  quality 
of  work  which  might  be  expected.  In 
many  cases  doubtless  the  extra  expense 
might  be  nil;  in  other  words,  it  might 
often  be  possible  to  secure  the  needed  im- 
provement merely  by  altering  the  position 
of  badly  placed  and  useless  lights  or  by 
equipping  existing  sources  by  proper 
shades  and  reflectors. 

Moral  Effect  of  Good  Lighting. 

There  is  also  another  point  of  view 
which  was  also  brought  prominently  for- 
ward by  Mr.  L.  Gaster  in  his  recent  Can- 
tor lectures  on  illumination  before  the 
Royal  Society  of  Arts  (London) — namely, 
the  importance  of  the  system  of  lighting 
from  the  standpoint  of  the  general  well- 
being  of  employees.  The  depressing  effect 
of  living  in  dingy  rooms  and  squalid  sur- 
roundings or,  perhaps,  in  districts  where 
perpetual  mist  and  cloud  obscures  the  sun- 
light, is  well  known,  and  the  melancholy 
nature  of  the  night  watchman's  work  is 
proverbial.  The  lighting  of  schools  and 
factories  may  be  classed  together  as  of 
peculiar  importance,  on  account  of  the 
fact  that  in  each  case  we  have  to  do  with 
people  living  for  long  periods  of  time  un- 


der the  conditions  of  illumination  pro- 
vided. Any  relatively  small  defect  in  the 
system  of  lighting  is  therefore  more  im- 
portant, hygienically  than  in  the  cases  of 
premises  through  which  people  are  con- 
stantly passing;  though  insignificant  in 
itself  the  cumulative  influence  of  such  de- 
fects may  be  more  serious. 

It  is  probable  that  this  view  of  the  mat- 
ter will  be  yet  more  emphatically  indorsed 
by  the  authorities  in  Great  Britain  in  the 
future  and  that  special  attention  will  be 
paid  to  the  preservation  of  proper  methods 
of  illumination  in  factories.  An  interest- 
ing parallel  may  be  drawn  with  the  grow- 
ing insistence  on  the  need  for  good  venti- 
lation and  pure  air.  At  one  time  the  im- 
portance to  the  nation  of  preserving  stand- 
ard conditions  in  this  respect  was  hardly 
realized.  To-day  factory  inspectors  pay 
careful  attention  to  both  these  points.  Yet, 
as  Mr.  Gaster  pointed  out  in  the  lectures 
referred  to,  is  not  good  illumination  as 
much  of  a  necessity  as  adequate  sanita- 
tion and  pure  air? 

Illumination  as  a  Protection  Against 
Accidents. 

Good  lighting  in  factories  and  work- 
shops is  also  important  because  of  its  in- 
direct influence  in  preventing  accidents. 
Mr.  Patchell,  in  a  recent  presidential  ad- 
dress to  the  Association  of  Engineers  in 
Charge  in  London,  recently  called  atten- 
tion to  the  need  for  good  illumination  in 
factories  for  the  benefit  of  machinery.  A 
plant  in  a  badly  lighted  room,  he  pointed 
out,  rarely  gets  the  attention  it  needs,  sim- 
ply because,  even  when  clean,  it  cannot 
be  properly  seen  and  is  no  credit  to  the 
cleaner.  It  may  also  be  said  that,  in  the 
absence  of  proper  illumination,  the  attend- 
ant simply  cannot  tell  whether  the  engine 
under  his  charge  is  clean  or  not.  Natur- 
ally want  of  cleanliness  is  apt  to  pave  the 
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way  for  a  breakdown.  Apart  from  this 
aspect  of  the  matter  it  is  obvious  that  ma- 
chinery in  a  dim  corner  may  be  danger- 
ous in  the  sense  that  its  outlines  cannot  be 
seen  and  workmen  are  more  Hable  to  get 
some  portion  of  their  anatomy  caught  in 
an  inefficiently  guarded  wheel,  etc.  Occa- 
sionally, e.g.,  in  certain  varieties  of  tailor- 
ing work,  circular  saws,  etc.,  the  nature 
of  the  job  makes  it  difficult  to  provide  any 
adequate  guard.  In  such  cases  when  the 
operator  frequently  has  to  bring  his  fingers 
near  to  the  edge  of  the  saw  or  sharp  cut- 
ting edge  it  is  essential  that  the  light 
should  be  arranged  so  that  he  can  clearly 
see  what  he  is  doing.  Not  only  should 
there  be  nothing  liable  to  dazzle  him,  but 
there  should  be  sufficient  and  well-directed 
light  on  the  work.  It  might  be,  for  exam- 
ple, that  a  shadow  coming  in  the  wrong 
direction  would  obscure  the  work  and  lead 
him  either  to  spoil  the  work  in  his  charge 
or  to  damage  himself. 

Proper    Light    Reduces    Mistakes    in 
Work. 

In  connection  with  this  question  of  the 
responsibility  of  bad  illumination  for  dam- 
aged work  some  remarks  in  a  recent  trade 
publication  may  be  quoted.  Here  it  was 
estimated  that  quite  75  per  cent,  of  the 
mistakes  in  factories  take  place  after  4 
p.m.  This,  of  course,  may  be  partly  at- 
tributed to  the  fact  that  the  men  are  ap- 
proaching the  end  of  their  day's  work. 
They  are  probably  tired,  their  senses  are 
not  so  keen  and  their  power  of  concentra- 
tion is  less  perfect.  But  it  is  surely  not 
all  coincidence  that  this  tendency  toward 
defective  work  is  found  to  occur  between 
four  and  six — i.e.,  the  hours  in  which,  in 
all  probability,  daylight  illumination  tends 
to  be  replaced  by  artificial  light.  Possibly, 
too,  twilight  is  in  any  case  a  trying  part 
of  the  day  in  which  to  work.  For  the 
daylight  is  passing  away  but  the  eye  has 
not  yet  adapted  itself  to  the  altered  con- 
ditions of  artificial  lighting.  Dr.  Bell  has 
pointed  out  how  a  mixture  of  the  waning 
daylight  with  illumination  from  the  yel- 
lower artificial  source  seems  to  be  strange- 
ly inconvenient  to  the  eye,  and  even  if 
daylight  is  shut  out  and  completely  re- 
placed by  artificial  lighting,  the  eye  prob- 
ably takes  some  time  to  get  adapted  to  the 
altered  conditions. 


Importance  of  a  Free  Use  of  Daylight. 

It  is  interesting  to  observe  that  most  of 
those  who  have  paid  attention  to  the  light- 
ing of  workshops  and  factories  have  dwelt 
upon  the  value  of  free  access  to  daylight. 
For  instance.  Dr.  T.  M.  Legge,  the  Medi- 
cal Inspector  of  Factories  to  the  Home 
Office  in  Great  Britain,  lays  stress  upon 
the  value  of  sunlight  in  rooms  devoted  to 
lead  processes  and  other  trades  which  are 
liable  to  produce  anaemic  conditions  {Ilium. 
Eng.,  London,  June,  1909,  page  373).  It 
is,  indeed,  very  generally  admitted  that 
rooms  of  any  kind  which  are  habitually 
occupied  by  a  number  of  people  crowded 
more  or  less  closely  together,  as  so  often 
happens  in  warehouses  and  factories,  are 
the  better  for  the  free  access  of  sunlight 
on  account  of  its  germicidal  properties. 

A  very  interesting  instance  of  the  recog- 
nition by  authorities  of  the  importance  of 
carefully  considering  the  lighting  of  fac- 
tories is  furnished  by  a  recent  report  on 
the  subject  presented  recently  to  the  Con- 
seil  d'Hygiene  de  la  Seine  in  Paris  (Ilium. 
Eng.,  London,  May^  1909,  page  319).  In 
this  report  again  special  stress  is  laid  on 
the  value  of  access  of  daylight.  This  point 
was  considered  so  vital  that  the  possibility 
of  actually  forbidding  the  use  of  premises 
of  this  nature  was  contemplated.  How- 
ever, it  was  recognized  that  this  would  be 
unduly  harsh,  especially  as  there  are  re- 
gions in  the  center  of  Paris  where  space 
is  so  valuable  that  underground  basements 
must  almost  inevitably  be  utilized;  special 
reservations  are,  however,  made  regard- 
ing the  employment  of  women  and  chil- 
dren under  these  conditions. 

Methods   of   Determining  the   Proper 
Amount  of  Daylight. 

While  referring  to  the  value  of  day- 
light it  may  perhaps  be  permissible  to 
make  mention  of  the  need  for  better  meth- 
ods of  determining  whether  a  room  is 
adequately  provided  with  access  of  day- 
light or  not.  This  is  a  question  which  has 
been  recently  taken  up  with  some  energy 
by  Mr.  P.  J.  Waldram  in  England,  though 
researches  were  made  some  years  ago  by 
Prof.  L.  Weber,  Professor  Ruzicka  and 
others  on  the  continent.  Mr.  Waldram 
has  found  photometry  to  be  of  consider- 
able service  in  demonstrating  his  conten- 
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tions  in  "Ancient  Lights"  cases  {i.e., 
legal  cases  in  which  objection  is  taken  to 
the  erection  of  an  adjacent  building  on 
the  ground  that  it  obstructs  the  free  access 
of  daylight  to  an  interior,  etc.). 

A  method  employed  by  Mr.  Waldram 
with  some  success  in  studying  this  point 
has  been  as  follows :  He  has  found  that, 
under  all  ordinary  conditions,  a  certain 
constant  relation  can  be  shown  to  exist 
between  the  intensity  of  illumination  at 
a  given  point  in  a  room  and  the  unre- 
stricted illumination  due  to  the  sky  out- 
side. The  value  of  this  constant  depends 
on  many  factors,  such  as  the  position  of 
a  room,  its  window  space,  the  reflecting 
power  of  the  wall  paper  used,  etc.  But 
the  essential  point  is  that,  for  a  given 
room,  the  ratio  of  the  interior  illumination 
at  a  certain  point  inside  to  the  free  illumi- 
nation outside  is  practically  constant  un- 
der widely  different  climatic  conditions. 
It  may,  therefore,  be  regarded  as  a  rough 
index  as  to  whether  the  provision  of  day- 
light illumination  in  a  room  is  adequate 
or  not.  Mr.  Waldram  has  suggested  that 
an  office  for  which  this  constant  had  the 
value  o.ooi  could  probably  be  considered 
fairly  well  illuminated.  In  a  recent  num- 
ber of  the  Illuminating  Engineer  (Lon- 
don) he  gives  a  few  values  of  the  con- 
stants determined  for  different  buildings 
in  London.  In  ordinary  offices  the  con- 
stant was  usually  near  o.ooi.  In  the  Brit- 
ish Museum  reading  room  it  was  0.007.  ^^ 
the  Royal  Courts  of  Justice,  however,  it 
was  only  0.0007  to  0.0022,  while  on  the 
Woolsack  in  the  House  of  Lords  it  was 
only  0.0004. 

Indirect  Lighting. 

There  are  several  points  by  which  those 
who  have  been  groping  after  some  definite 
recommendations  on  factory  lighting  have 
been  specially  struck.  Firstly  it  has,  of 
course,  been  invariably  recognized  that 
sources  of  undesirably  bright  intrinsic 
brilliancy  must  be  kept  out  of  the  field  of 
view  of  workers.  For  this  reason  the  re- 
port of  the  Conseil  d'Hygiene  referred  to 
speaks  in  favorable  terms  of  the  system  of 
inverted  lighting.  Dr.  Schanz  and  Dr. 
Stockhausen  two  years  ago  laid  stress  on 
the  same  point  (Zeitschrift  filr  Beleuch- 
tungswesen,  October  10,  1907),  advocating 
that  no  source  of  an  intrinsic  brilliancy  ex- 


ceeding 0.75  Hefners  per  square  centi- 
meter should  be  allowed  to  fall  within  the 
range  of  vision.  Mr.  Caster,  in  the  lec- 
tures previously  referred  to,  has  even  sug- 
gested that  the  time  is  ripe  for  some  defi- 
nite governmental  recommendations  on 
this  point  {Journal  of  the  Royal  Society  of 
Arts,  London,  September  3,  1909). 

Indeed,  it  may  fairly  be  said  that  the 
desirability  of  insisting  on  this  principle 
is  now  commonly  recognized  among  all  il- 
luminating engineers.  We  do,  however, 
still  await  more  precise  data  specifying 
exactly  what  ought  to  be  regarded  as  posi- 
tively injurious  in  this  respect.  The  pos- 
sibility of  framing  definite  recommenda- 
tions on  the  question  is  not  to  be  lightly 
undertaken  even  after  the  valuable  work 
that  has  already  been  done  on  the  sub- 
ject; we  may,  however,  confidently  expect 
that  the  Illuminating  Engineering  Society 
will  be  able  to  collect  the  necessary  evi- 
dence and  furnish  more  exact  data  in  the 
near  future. 

One  cannot  speak  in  the  same  positive 
fashion  regarding  the  desirability  of  al- 
ways using  inverted  systems  of  lighting. 
That  this  system  has  much  to  recommend 
it  is  undisputed.  At  the  same  time,  the 
matter  has  been  the  subject  of  much  dis- 
cussion at  recent  meetings  of  the  Illumi- 
nating Engineering  Society,  and  there 
seems  to  be  a  well-grounded  impression 
that  the  method  should  not  be  employed 
indiscriminately  and  without  regard  to  the 
special  uses  to  which  the  interior  illumi- 
nated will  be  put.  In  factory  lighting, 
where  large  areas  have  to  be  illummated 
and  esthetic  considerations  are  of  small 
consequence,  inverted  systems  will,  no 
doubt,  often  prove  serviceable.  Yet  even 
here  it  is  conceivable  that  in  many  cases 
the  impression  of  lack  of  shadow  and 
"  flatness,"  to  which  exception  is  often 
taken  on  artistic  grounds,  would  some- 
times be  objectionable.  The  psycholog- 
ical effect  on  workers  constantly  employed 
under  such  a  system  of  lighting  might 
prove  worthy  of  consideration.  It  is,  for 
instance,  not  difficult  to  credit  that  cer- 
tain lighting  arrangements  are  naturally 
stimulating  to  the  mind  and  keep  the 
worker  alert,  while  others,  valuable  no 
doubt  to  jaded  nerves  but  unsatisfactory 
in  the  workshop,  have  a  soothing  or  posi- 
tively depressing  influence.    Bearing  these 
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points  in  mind  one  can  only  remark  that 
at  present  we  are  probably  wise  in  abstain- 
ing from  specifying  any  particular  method 
of  lighting  as  invariably  desirable. 

Necessity  for  Diffusion. 

There  is,  however,  good  reason  to  advo- 
cate good  diffusion  of  light  and  the  ab- 
sence of  undue  contrast  or  anything  in  the 
nature  of  streakiness.  This  point  was  also 
brought  out  in  the  trade  publication  to 
which  reference  has  already  been  made. 
It  was  pointed  out  that  any  tendency 
toward  "  streakiness  "  in  the  illumination 
of  factories  is  especially  unsatisfactory  on 
account  of  the  prevalence  of  vibration. 
Only  a  very  slight  degree  of  vibration  may 
cause  a  "  flickering "  effect  when  the  il- 
lumination produced  is  very  badly  distrib- 
uted. But  when  the  illumination  is  mod- 
erately uniform  and  the  inequalities  in  the 
natural  curve  of  distribution  of  the  illumi- 
nant  are  smoothed  out  by  the  use  of  suit- 
able diffusing  globes  or  from  suitable  mat 
white  surfaces,  the  effect  of  vibration  is 
trifling  or  even  imperceptible. 

Intensity  Needed  for  Various  Classes 
OF  Work. 

Reference  should  lastly  be  made  to  one 
very  vital  point  in  factory  and  workshop 
illumination — namely,  the  possibility  of 
specifying  the  intensity  needed  for  various 
classes  of  work.  In  framing  recommenda- 
tions on  this  point  a  considerable  amount 
of  latitude  must  be  allowed.  There  seems, 
however,  no  reason  why  it  should  not  be 
possible  to  agree  on  a  range  of  illumina- 
tion suitable  for  many  classes  of  work.  It 
is  very  interesting  to  observe  that  of  all 
the  countries,  the  legislation  of  which  was 
studied  in  the  report  of  the  Conseil 
d'HygienCj  only  Holland  has  prescribed  a 
definite  order  of  illumination  in  work- 
rooms. Thus  is  the  case  of  certain  trades, 
such  as  embroidery,  knitting,  engraving, 
watch  making,  etc.,  and  other  varieties  of 
work  which  make  special  demand  on  the 
eyesight,  a  minimum  illumination  of  15 
bougie  meters  (roughly  1.5-ft.  candles)  is 
specified.  Considering  that  the  possibility 
of  fixing  any  such  limit  by  law  has  scarcely 
been  suggested  in  Great  Britain  as  yet, 
and  our  ideas  as  to  the  order  of  illumina- 
tion needed  for  different  kinds  of  work 
and  how  it  should  be  applied  and  meas- 


ured, are  still  somewhat  indefinite,  it 
seems  remarkable  that  such  precise  regu- 
lations should  have  existed  already  two 
years  ago  in  Holland. 

There  are,  of  course,  many  difficulties 
bound  up  with  any  attempt  to  specifiy  il- 
lumination definitely  in  this  way.  One 
can  easily  understand  the  possibility  of 
doing  so  in  the  case  of  work  carried  out 
on  a  horizontal  table,  and  therefore  pre- 
sumably demanding  the  measurement  of 
illumination  in  a  horizontal  plane  and  at 
a  definite  point.  But  it  would  seem  less 
easy  to  say  how  the  illumination  on  many 
tools  in  the  workshop  should  be  specified. 

Importance  of  Illuminometry. 

The  solution  of  such  questions  is,  of 
course,  also  intimately  bound  up  with  the 
limits  of  accuracy  and  convenience  of  the 
illumination  photometer.  Even  granted, 
however,  that  the  instruments  of  the  pres- 
ent day  are  imperfect  and  less  satisfac- 
tory than  we  hope  they  will  be  in  a  few 
years,  their  value  as  a  means  of  preserv- 
ing a  record  should  be  clearly  recognized. 

When  we  specify  certain  conditions  of 
illumination  as  defective  it  is  often  difli- 
cult  to  lead  others  to  think  as  we  do  on 
the  matter  so  long  as  we  base  our  argu- 
ments only  on  personal  impression.  The 
skeptic  is  always  at  liberty  to  declare  that 
he  does  not  find  the  light  bad  and  that 
his  impression  on  the  mater  is  as  likely 
to  be  right  as  ours.  The  difficulty,  too,- 
becomes  intensified  when  we  seek  to  re- 
call the  conditions  of  illumination  on  a 
certain  past  occasion  and  have  only  our. 
personal  recollection  on  which  to  fall  back. 
Not  only  is  the  memory  untrustworthy, 
but  one's  ideas  become  remarkably  modi- 
fied in  course  of  time,  and  what  we  deemed 
good  illumination  a  month  ago  we  might 
condemn  to-day. 

What  is  needed,  therefore  is  some 
means  of  preserving  a  record.  This  a 
photometer  can  lay  claim  to  do.  In  some 
practical  cases  we  may  be  anxious  to 
prove  that  the  illumination  is  only  i  can- 
dle foot  when  it  should  be  3,  or  that  it  is 
even  less  than  i-io  of  a  candle  foot.  In 
doing  so  we  need  not  be  greatly  concerned 
even  if  we  granted  the  possibility  of  our 
illumination  photometer  being  25  per  cent, 
wrong. 
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The  Business  Side  of  Modern  Street  Illumination 

By    G.     Brewer    Griffin    and    F.    H.   Dimock. 

(Continued.) 


Since  the  preparation  of  these  papers 
we  are  able  by  continued  observation  to 
give  further  comparison  than  that  for  the 
four  months  mentioned  on  page  412; 
wherefore  the  data  should  be  of  added 
value  to  the  engineer  and  the  tabulation 
•of  cost  of  operation  is  of  first  interest. 

While  the  extracts  first  given  are  pub- 
lic documents  and  all  figures  of  cost  are 
from  public  records,  the  existence  of  such 
available  data  has  been  a  matter  of  sur- 
prise to  some  of  our  engineering  friends. 
Their  expression  of  desire  for  thorough 
study  and  analysis  of  such  tabulated  re- 
sults of  actual  operation  suggests  that  all 
who  have  not  access  to  such  admirable 
bookkeeping  reports  in  detail  may  be  in- 
terested in  such  tables  and  extracts  as 
may  be  reproduced  within  the  editor's 
limits. 


Through  the  courtesy  of  Mr.  Alexander 
Gray,  superintendent;  Mr.  F.  E.  Tencate, 
chief  electrician;  Mr.  A.  A.  Gies,  chief 
clerk,  and  Mr.  George  H.  Schaffnit,  chief 
engineer,  we  were  afforded  opportunity 
for  thorough  inspection  of  the  plant,  op- 
erations and  methods  of  the  North  Side 
Light  Plant,  Bureau  of  Light,  Pittsburgh, 
Pa. 

This  was  originally  a  plant  of  the  city 
of  Allegheny,  Pa.,  absorbed  in  the  forma- 
tion of  Greater  Pittsburgh  by  the  merger 
of  1907. 

The  report  for  the  year  ending  Janu- 
ary 31st,  1909,  was  its  eighteenth  annual 
report,  and  Mr.  Gray  has  been  its  super- 
intendent before  and  since  its  incorpora- 
tion with  the  Pittsburgh  Department  of 
Public  Works  for  six  years. 

Some  of  our  readers  may  be  surprised 


FIG.  5. — METALLIC  FLAME  ARC   ILLUMINATION,   CITY      PARK^  NORTH    SIDE,  PITTSBURGH,   PA.     PHOTO- 
GRAPHED AFTER  DARKj   SEPTEMBER  29,    I909. 
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FIG.  6. — PART  OF  FLOOR  PLAN,  NORTH  SIDE  LIGHT 
PLANT,  SHOWING  SPACE  OCCUPIED  BY  ARC 
SETS   UNDER  OLD  SYSTEM. 

that  a  municipal  plant  should  be  made  a 
subject  of  business  comparison ;  and  in 
that  very  particular  the  following  sum- 
mary is  significant,  the  emphasis  of  the 
last  three  items  being  ours : 

ELECTRICAL  OUTPUT:    SUMMARY. 

Kilowatt 
hours. 

Due  to  arc  lighting  service 3,050,154 

Due  to  incandescent  lighting  service.  1,262,300 

Total  current  output  for  year 4,312,454 

Preceding  year  (11  months) 3-951,653 

Increase  equals 360,801 

Operating    expenses    per    arc    lamp, 

1907-1908 $46.56 

Operating    expenses    per    arc    lamp, 

1908-1909 46.21 

Decrease  equals $0.35 

In  the  closing  "  Remarks  ''  of  his  re- 
port Mr.  Gray  modestly  refers  to  this  de- 
crease; but.  in  his  place,  we  should  have 
been  tempted  to  emphasize  the  third  para- 
graph, which  we  have  taken  the  liberty  of 
italicizing  in  the  following  quotation : 


REMARKS 

Owing  to  the  large  number  of  Brush  open 
arc  lamps  in  service  and  same  being  expen- 
sive to  maintain,  it  is  gratifying  to  this 
bureau  to  show  a  decrease  in  cost  per  lamp 
per  year  over  preceding  year. 

The  city  of  Pittsburgh,  Pa.,  having  entered 
into  a  contract  for  sixteen  (16)  mercury  arc 
rectifiers  of  seventy-five  (75)  light  units, 
which  will  operate  metallic  flame  arc  lamps, 
a  portion  of  this  installation  will  be  in  opera- 
tion about  the  middle  of  March,  and  will  fur- 
ther decrease  the  cost  per  arc  lamp  per  year. 

The  entire  apparatus  comprising  this  in- 
stallation tvill  be  installed  by  this  bureau." 

While  we  have  put  the  horse  before 
the  cart  (as  Mr.  Gray  did  not),  the  cart 
follows : 

EXTRACTS    FROM    THE    ANNUAL    REPORT    OF   THE 

BUREAU     OF     LIGHT,     NORTH     SIDE    LIGHT 

PLANT,   PITTSBURGH,    PA.,    I908-I9O9. 

Appropriation   for  year $123,485.50 

Expenditures  were  as  follows  : 

To  operating  arc  light- 
ing system $72,410.85 

To  operating  incandes- 
cent lighting  system...  29,819.42 

To  operating  gas  light- 
ing  system 85.95 

To  arc  lamp  construc- 
tion            421.48 

To      incandescent      lamp 

construction     134.88 

Mechanical  engineer 
transferred  to  Pitts- 
burgh   office 1,375.00 

Total $104,247.58 

Balance $19,237.92 

A  brief   statement  covers   the  amount  in- 
vested in  electric  lighting  system  to  January 
31,  1909: 
To    extensions    made    during   past 

year    $556.36 

Amount  invested  February  i,  1908  583,241.86 

Total   February   i,    1909 $583,798,22 

The  amount  invested,  viz. :  $583,798.22,  is 
divided  as  follows : 

To  arc  lighting  system $466,507.01 

To  incandescent  lighting  system..    117,291.21 

Total    $583,798.22 

We  have  seen  municipal  plants  that 
didn't  save  10  per  cent,  of  their  appropri- 
ation ;  but  that's  another  story. 

This  plant  had  been  running  as  equipped 
at  the  time  of  the  report  of  February  i, 
1909,   for  about  nine  years. 

As  presaged  in  Mr.  Gray's  remarks,  the 
installation  of  mercury  arc  rectifiers  and 
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metallic  flame  lamps  was  begun  in  March 
of  this  year,  the  entire  work  of  installa- 
tion being  performed  by  the  plant's  own 
force. 

For  purposes  of  comparison  the  electri- 
cal equipment  of  the  old  plant  and  de- 
tails of  operation  are  necessary : 

DYNAMOS. 

I — 250-kw.  2-phase  alternator,  direct  con- 
nected to  350-hp.  Buckeye  engine. 

2 — 500-kw.  2-phase  alternator,  direct  con- 
nected to   750-hp.   Buckeye  engine. 

2 — 145-light  6.6-amp.  Brush  multi-circuit  arc 
dynamos. 

8 — iis-light  6.6-amp.  Brush  multi-circuit  arc 
dynamos. 

12 — 60-light  9.6-amp.  Western  Electric  D.  C. 
arc  dynamos. 

2— 37^-kw.  Westinghouse  D.  C.  i2S-volt 
generators  (exciters). 

I — iij^-kw.  Westinghouse  D.  C.  i2S-volt 
generator  (not  in  service). 

MOTORS. 

6 — i2S-hp.   2-phase   motors,  operating  D.   C. 

arc  machines. 
I — 7H-hp.  D.  C.  motor,  operating  shop  ma- 
chinery. 
I — 5-hp.    D.    C.   motor,   operating   storeroom 
lift. 
The  methods  of  accounting  and  accu- 
rate   measurement    of    current    render    is 
possible  to  compare  results  of  real  value. 


I 908- I 909. 


ARC   LAMP   OUTPUT. 


►7  Cu 


^       ^  — '  (J  ^  ^ 

H       HO  <'^  M 

February 354  1,553  549,762  274,881 

March   339  1,554  526,806  263,403 

April    287  1,554  445,998  227,999 

May  258  1,554  400,932  200,466 

June 228  1,557  354,996  177,498 

July    248  1,559  386,632  193,192 

August    275  1,559  428,725  214,363 

September 320  1,559  498,880  249,440 

October  370  1,563  578,310  288,970 

November 392  1,563  612,696  306,348 

December  ....  422  1,566  660,852  330,215 

January  413  1,566  646,758  323,379 

Totals 3,906  18,707  6,091,347  3,050,154 

Daily  average,      10.7  8,334 

Highest  number  of  arc  lamps  in  service.  1,566 
Average  number  of  arc  lamps  in  service.  1,559 

INCANDESCENT    LIGHTING    SERVICE. 

The  electrical  output  of  this  branch  of  the 
service  amounted  to  1,262,300  kw.  hours,  an 
increase  of  32,600  kw.  hours. 

The  following  statement  gives  the  monthly 
average  and  total  incandescent  electrical  out- 
put of  this  station  : 


1908- 1909. 


> 

< 


■  February 134-0 

March   I12.1 

April    96.8 

May  92.4 

June  84.2 

July    73.2 

August    72.5 

September  ....  loi.i 

October  114.3 

November  ....  125. i 

December  ....  134.0 

January  138.1 


(L)  -O 
fcuO  03 
03    O 


>    C 

40.7 

39-8 
37-1 
33-9 
32.7 
33-3 
30.4 
35-4 
37-6 
37-4 
38.0 
38.1 


< 

84.5 
71.8 

66.8 
63.2 

59-3 
540 
53-5 
66.2 

72.5 
77.2 
82.S 
82.7 


122,400 

116,200 

98,600 

95,500 

86,300 

81,200 

81,200 

98,500 

1 10,800 

113,700 

128,500 

129,400 


THE   SAME  SECTION   OF   FLOOR  AS  THAT  IN         Totals 1,277-8      434-4      834.2      1,262,300 

Monthly   aver- 
age         106.5      36.2      69.5         10,520 

Integrating  wattmeters  are  installed  in  in- 
candescent circuits,  from  which  current  out- 
put  is  determined,  and   in  the  new  installa- 


FiG.  7 

FIG.   2,   SHOWING   SPACE   OCCUPIED   BY  MERCURY 
RECTIFIERS  OF  NEW   SYSTEM. 


A  glance  at  the  statements  of  the  year 
1908-9  shows  the  manner  of  charging  the 
classified  expense : 


RECAPITULATION 


Total. 

Office  labor  $3,825.00 

Station  labor 26,438.49 

Line  and  Lamp  Dept.  labor 23,697.30 

Supplies    43,336.94 

Repairs  4,788.10 

Office  and  misc.  expenses 700.80 


Incand. 

Arc 

Incand. 

Arc  only. 

only. 

exten. 

exten. 

2,660.04 

1,114.83 

3469 

15-44 

15,447.80 

10,990.69 

18,802.62 

4,541.01 

241.49 

112.18 

31,513-79 

11,670.59 

145-30 

7.26 

3,502.07 

1,286.03 

484-53 

216.27 

Totals    $102,786.63         72,410.85         29,819.42         421.48         134-^ 
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FIG.    8. BATTERY    OF    16    MERCURY    RECTIFIER    75-LAMP    UNITS.       NORTH    SIDE   LIGHT   PLANT. 


tion  integrating  meters  are  supplied  with  the 
mercury  rectifiers  for  metallic  flame  arcs. 

It  is  to  be  noted  that  admirable  measures 
were  taken  for  ascertaining  the  energy  con- 
sumption of  each  class  of  service,  and  that 
the  percentage  of  total  output  is  thus  made 
the  basis  of  charging  to  each  branch  of  il- 
lumination its  appropriate  proportion  of  cost. 

Under  the  old  system  the  capacity  of 
the  plant  had  been  reached. 

During  the  peak  all  three  of  the  gen- 
erators (1250  kw.)  might  be  required, 
though  not  generally  used,  but  further 
extension  of  any  reliable  service  was  im- 
possible and  the  community  was  growing. 
The  available  floor  space  of  the  power 
house  was  so  utilized  that  installation  of 
additional  generators  and  converters  was 
impracticable ;  equally  important  was  the 
fact  that  the  full  boiler  capacity  was  em- 
ployed, the  entire  battery  of  eight  boilers 
being  required  for  supplying  the  power  at 
full  load,  and  the  plant  could  not  be  en- 
larged, as  it  covered  all  of  the  available 
floor  space.  To  increase  the  service  un- 
der the  old  system  meant  purchase  of 
'ground  and  the  erection  of  a  new  plant 
at  enormous  expense,  and  yet  more  lights 
were   demanded.     A   situation   similar   to 


those  mentioned  earlier  in  our  discussion 
existed. 

In  consideration  of  the  problem  thus 
presented,  Mr,  A.  B.  Shepherd,  then  di- 
rector of  the  Department  of  Public 
Works,  called  upon  the  services  of  Mr. 
W.  Edgar  Reed  of  Pittsburgh,  consulting 
electrical  engineer,  who  made  a  thorough 
analysis  of  the  situation,  the  plant  and  all 
conditions. 

As  a  result  of  his  investigations  it  was 
concluded  that  by  the  installation  of  mer- 
cury rectifiers  as  successors  to  arc  ma- 
chines and  the  substitution  of  metallic 
flame  arc  lamps  for  open  and  enclosed 
arcs  in  use,  a  kinetic  saving  of  at  least 
30  per  cent.,  together  with  better  illumi- 
nation, could  be  effected.  In  other  words, 
the  present  service  could  be  better  operat- 
ed at  less  cost,  or  extended  30  per  cent, 
in  number  of  lamps  served  and  the  whole 
territory  better  lighted  without  increased 
operating  expense. 

The  illuminating  and  actinic  qualities 
of  the  new  lamps  shown  in  Fig.  i  are  con- 
sidered remarkable. 

It  is  to  be  noted  that  no  davlight  en- 
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tered  into  the  exposure  of  either  this  neg- 
ative or  the  similar  ones  accompanying 
this  paper.  No  exposure  was  made  until 
after  darkness.  The  cluster  of  small  lights 
in  the  background  shows  incandescents  on 
the  stone  bridge. 

The  "  Business  Wisdom "  of  the  new 
installation  may  be  best  judged  by  the 
actual  figures  of  operation  for  months  of 
this  year  in  comparison  with  those  for 
the  same  months  of  last  year.  In  order 
that  the  figures  be  fully  understood  a 
brief  description  of  the  new  installation 
is  pertinent. 

While  financial  conditions  did  not  per- 
mit immediate  substitution  of  a  new  sys- 
tem for  the  entire  arc  lamp  service,  it  was 
determined  to  install  constant  current  reg- 
ulating transformers  or  rectifiers  of  1200 
lamp  capacity. 

Under  the  old  system  12  60-light  direct- 
current  arc  dynamos  or  motor  generators, 
with  total  rating  of  720  lamps,  required 
69M  sq.  ft.  for  each  pair  and  were  so 
grouped  and  spaced  about  the  250-kw. 
generator  as  to  actually  occupy  about 
570  sq.  ft.  of  floor  space,  and  stood  on  a 
concrete  foundation  7  ft.  thick. 

These  machines  were  all  taken  out  and 
disposed  of.  The  concrete  foundation 
for  eight  cf  them  was  raised,  slightly  ex- 
tended, increased  in  thickness  by  addition 
of  about  10  in.  in  order  to  bring  it  above 
the  surrounding  floor  and  an  extension  of 
a  narrow  wooden  platform  was  provided 
for  the  central  panels.  On  this  space 
were  installed  16  mercury  rectifiers  of  75- 
iamp  capacity  each,  giving  a  total  capacity 
of  1200  lamps,  and  these  rectifiers  were 
put  in  practically  the  same  space  required 
for  eight  motor  generator  sets  of  480-lamp 
rating,  leaving  the  floor  where  the  other 
four  dynamos  of  this  type  formerly  stood 
unoccupied  and  available  in  future  for  ad- 
ditional rectifiers  or  other  machinery. 

This  space  economy  is  of  importance. 
As  metallic  flame  lamps  have  been  in- 
stalled the  use  of  the  remaining  Brush 
dynamos  has  been  decreased  until  there 
are  now  but  six  of  the  ten  in  use.  These 
machines  require  much  room  that  could  be 
used  for  additional  generators  if  the  boil- 
er power  permitted. 

As  given  in  the  list  of  apparatus,  the 
generators  of  the  plant  comprise  two  500- 
kw.  two-phase  alternators  and  one  of  250- 


kw.  operating  at  2200  volts  constant  po- 
tential. These  generators,  when  run  at 
full  capacity,  as  formerly,  use  the  entire 
boiler  capacity  of  the  plant.  The  speci- 
fications for  bids  for  the  new  system  pro- 
vided that  it  must  be  so  arranged  as  to  be 
installed  without  interference  with  the 
lighting  service  in  operation,  and  that  the 
apparatus  should  be  suitable  without 
change  for  satisfactory  operation  upon 
7,200  alternation  circuits  or  upon  other 
alternators  of  present  commercial  con- 
struction. It  was  further  specified  that 
not  more  than  330  watts  per  lamp  (line 
loss  not  considered)  should  be  required 
at  the  alternator  terminals,  that  the  sys- 
tem be  such  that  each  of  the  500-kw.  al- 
ternator sets  should  be  able  under  normal 
operating  conditions  to  successfully  sup- 
ply to  the  satisfaction  of  the  director  1200 
arc  lamps  without  undue  rise  of  tempera- 
ture at  the  alternator,  and  that,  under  sim- 
ilar conditions,  the  250-kw.  alternator 
should  operate  at  least  450  lamps. 

The  contract  as  awarded  called  for  16 
complete  units,  each  comprising  one  75- 
light  constant  current  mercury  rectifier, 
with  its  appropriate  parts,  lamps  and  fit- 
tings, and  each  unit  is  arranged  for  op- 
eration independent  of  the  others.  The 
entire  new  system,  therefore,  provided  for 
operation  of  1200  metallic  flame  arc  lamps 
upon  two-fifths  of  the  kilowatt  rating  of 
the  station,  which  had  hitherto  reached  its 
capacity  in  supplying  a  maximum  of  1566 
enclosed  and  open  arcs. 

Further  description  of  the  units  will  be 
given  later.  At  present,  this  brief  glance 
at  the  physical  arrangement  and  mechani- 
cal provision  of  power  is  suggestive  of  the 
advantages  of  space  economy  in  other 
possibly  congested  plants. 

As  now  placed,  the  rectifiers  are  ac- 
cessible on  every  side  and  the  compact 
arrangement  easily  permits  such  attention 
as  required  and  an  admirable  wiring  plan. 

The  entire  work  was  done  by  Mr.  Ten- 
cate  and  his  assistants.  One  motor  set 
was  first  removed,  the  concrete  built  up 
and  rectifiers  installed,  and  the  process 
repeated.  In  this  manner  there  was  nO' 
interruption  of  service,  the  circuits  being 
changed  and  new  lamps  substituted  on  the 
same  plan.  The  time,  labor  and  supplies 
necessary  were  separately  accounted  for 
and  the  entire  cost  of  the  work  (extending" 
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■over  March,  April,  May,  June  and  July) 
for  supplies  and  labor  in  making  the 
•change  was  less  than  $3000. 

The  first  lamps  were  turned  on  in  the 
middle  of  March,  1909;  1049  metallic 
flame  arcs  were  in  operation  in  June  and 
1063  in  August.  These  lamps  are  on  15 
■circuits,  one  rectifier  being  kept  in  reserve. 
There  has  been  no  trouble.  The  system 
has  given  entire  satisfaction  and  shows 
marked  economy.  Notwithstanding  opera- 
tion of  a  total  of  nearly  200  more  lamps 
than  before  the  cljange,  and  the  fact  that 
there  are  still  640  (or  over  one-third  of 
the  whole  system)  enclosed  lamps  of  the 
■old  type  operated  by  arc  machines  on  6.6 


amperes,  the  actual  operating  cost  has 
been  decreased.  The  lamps  have  shown 
imexpected  Jife  of  trim  with  excellent  illu- 
mination, and  the  force  of  trimmers  has 
been  reduced  from  six  men  to  three,  with 
accompanying  saving  in  use  of  wagons, 
etc.,  as  mentioned  later  in  detailed  cost 
of  operation  for  this  year. 

The  main  switchboard  now  carries  the 
integrating  wattmeters  which  measure  the 
output  of  the  rectifiers  and  a  large  oil  con- 
trol switch  used  instead  of  the  plugs  for- 
merly controlling  the  generators  and  still 
in  place  on  the  first  three  panels. 

(To  be  continued.) 


Art  and  Engineering 


The  opinion  was  expressed  in  a  dis- 
-cussion  at  one  of  the  meetings  of  the 
Illuminating  Engineering  Society  that 
American  genius  found  its  expression  in 
works  of  engineering  rather  than  in  arch- 
itecture; and  that  whereas  our  buildings 
were  mere  copies  and  adaptations  and 
meaningless  in  expressing  our  national 
life,  our  great  works  of  engineering,  our 
bridges  and  our  towering  structures,  con- 
tain distinct  elements  of  art,  as  well  as 
exhibiting  marvelous   mechanical   skill. 

There  is  no  reason,  in  fact,  why  a 
"bridge  should  not  be  given  as  much. ar- 
tistic treatment  as  a  steel  frame  building. 
Both  are  primarily  utilitarian,  and  both 
offer  ample  scope  for  the  application  of 
structural    ornamentation.      Even    where 


the  structure  is  of  modest  dimensions 
there  is  opportunity  for  artistic  effect. 
An  example  of  this  is  shown  in  the  above 
illustration.  The  approach  to  this  bridge 
is  decidedly  pleasing,  and  the  general  ef- 
fect is  much  enhanced  by  the  use  of  the 
lamp  standards  and  the  decorative  treat- 
ment of  the  poles  supporting  the  trolley 
wires. 

The  difference  between  this  structure 
of  steel  and  concrete,  illuminated  with 
electric  lamps,  and  the  old  lattice  work 
wooden  bridge  with  a  shingle  roof  and 
clapboard  sides,  generally  left  in  total 
darkness,  but  at  most  illuminated  only  by 
the  wavering  glimmer  of  an  oil  lamp,  is 
an  instructive  object  lesson  in  the  prog- 
ress of  science  and  art. 


APPROACH    TO    NEW    CONCRETE  BRIDGE,    CAMDEN,    N.    J. 
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Church  Lighting 


II 


Gothic  architecture  is  like  a  man  with  a 
strong  cast  of  features — it  is  very  easy  to 
caricature.  There  is  no  mistaking  the  fun- 
damental principles  on  which  it  is  based, 
even  though  they  may  be  distorted  to  the 
point  of  grotesqueness,  or  combined  with 
other  styles  of  architecture. 

Fig.  6  shows  a  method  of  lighting  that 
is  a  compromise  between  the  bracket  and 
lamps  placed  around  the  capital.  •  Here 
the  pillars  are  encircled  with  metal  bands 
half  way  up,  which  are  made  to  support 


both  electric  and  mantle  gas  lamps.  From 
the  engineering  point  of  view  this  would 
probably  pass  fairl}^  well ;  the  distribution 
should  be  such  as  to  give  a  sufficient  light 
on  both  floor  and  ceiling,  and  when  the' 
gas  lamps  are  used  the  glare  is  fairly  well 
removed  by  the  diffusing  globes.  This, 
however,  is  not  the  case  with  the  electric 
lamps,  which  are  apparently  used  bare  in 
nondescript  etched  globes,  leaving  at  least 
two  lamps  turned  toward  the  eye,  no  mat- 
ter from  what  direction  thev  are  viewed. 


FIG.  6. — CHURCH   OF  OUR  LADY  OF   ANGELS,    NEW   YORK. 
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FIG.   7. — GREEK   ORTHODOX   CHURCH,    NEW   YORK. 


Architecturally,  the  arrangement  of  the 
lighting  fixtures  is  open  to  severe  criti- 
cism. The  metal  band  and  the  sprawling 
arms  supporting  the  lamps  break  the  con- 
tinuity of  the  column,  which  is  the  prime 
structural  motive.  The  fixtures  in  them- 
selves cannot  by  any  stretch  of  the  im- 
agination be  called  decorative,  and  pro- 
claim without  question  the  fact  that  they 
are  an  unsuccessful  attempt  to  accomplish 
their  purpose. 

Fig.  7  shows  still  another  solution  of  the 
problem.  In  this  case  extremely  massive 
and  ornate  chandeliers  are  suspended  over 
the  center  of  the  floor  from  the  roof  gir- 
ders. From  the  illumination  standpoint 
these  go  to  the  opposite  extreme  from  the 
fault  that  was  mentioned  in  some  of  the 
other  cases  and  give  the  principal  illumi- 
nation on  the  ceiling.  Architectually,  they 
are  entirely  too  ornate  to  harmonize  with 
the  severe  lines  of  the  structure.  Unques- 
tionably the  central  feature  of  any  church 
is  the  altar,  or  pulpit.     It  is  for  this  that 


the  entire  edifice  exists.  Any  means  of 
impressing  this  fact  upon  those  present  is 
therefore  in  keeping  with  the  spirit  of  the 
place ;  and  vice  versa,  anything  that  tends 
to  distract  from  this  center  of  attention  is 
objectionable.  These  gorgeous  chandeliers 
with  their  numerous  points  of  light  must 
certainly  come  under  the  latter  criticism. 
Association  of  ideas  has  a  very  important 
part  in  esthetics.  The  chandeliers  here 
shown  are  more  apt  to  suggest  a  ballroom 
or  the  banquet  hall  than  a  place  of  wor- 
ship. 

Fig.  8  is  a  decidedly  modern  struc- 
ture. The  slight  break  in  the  curvature  of 
the  arch,  the  pointed  roof,  and  the  form 
of  the  window  sash  are  reminiscent  of  the 
Gothic.  Here  we  have  the  glaring  bare 
lamp  in  its  unmitigated  severity.  The  cen- 
tral chandeliers  suggest  the  artificial  spi- 
ders that  may  be  found  in  the  toy  shops. 
No  extended  criticism  is  necessary.  It  is 
simply  bad,  very  bad. 

Fig.  9  shows  an  interior  of  magnificent 


FIG.  8. — CHURCH  OF  ST.   MARTIN  OF  TOURS,  PRONX,   NEW  YORK. 


FIG.  9. — CHURCH  OF  OUR  LADY  OF  GOOD  COUNCIL,   NEW  YORK. 
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FIG.    10. — A   JEWISH    SYNAGOGUE,   NEW   YORK. 


proportions  and  elaborate  decoration ;  in 
architecture  a  cross  between  the  Gothic 
and  the  Roman  basilica.  Two  lighting 
systems  are  in  use — four  elaborate  and 
enormous  chandeliers  suspended  from  the 
ceiling  symmetrically,  and  a  central  dome 
entirely  devoid  of  ornamentation.  The 
chandeliers  are  modern  adaptations  of  the 
old  "  crown  "  fixture  which  was  developed 
in  the  middle  ages  along  with  the  Gothic 
church.  These  are  fitted  with  a  large  num- 
ber of  flame  gas  jets.  As  the  photograph 
shows,  they  interfere  with  the  view  of  the 
mural  decorations,  which  are  unusually 
fine,  and  are  generally  in  the  way.  The 
central   dome   is   apparently   an   electrical 


afterthought,  being  simply  a  large  conical 
reflector  made  up  of  opal  glass  and  con- 
taining a  circle  of  incandescent  lamps. 
By  contrast  with  the  elaborate  chandeliers 
surrounding  it,  it  is  uncompromisingly 
ugly  and  a  disfigurement  to  the  place.  As 
a  lighting  unit  it  is  almost  equally  bad, 
producing  an  intolerable  glare  to  all  those 
seated  within  range  of  the  lamps.  Here 
again  the  lighting  installation  as  a  whole 
is  a  failure. 

Fig.  10  shows  a  church,  the  architecture 
of  which  is  essentially  Roman  in  its  round 
arches,  but  with  traces  of  Gothic  decora- 
tion and  the  distinctly  Gothic  clearstory. 
The  lighting  installation  shows  plain  evi- 
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dences  of  having  been  remodeled.  The 
original  chandelier  was  provided  with 
flame  gas  jets,  including  a  ring  of  such 
jets  under  a  silvered  glass  reflector.  Later 
electric  lamps  were  evidently  attached  to 
this  ring.  Brackets  are  also  attached  to 
the  lamps  along  the  balcony.  If  anything 
worse  than  the  original  chandelier,  with 
its  bare  flames  multiplied  by  reflection  in 


the  mirrors,  could  be  devised  it  has  not 
been  discovered.  To  make  quite  sure  that 
even  those  seated  in  the  gallery  get  a  suffi- 
cient amount  of  direct  glare,  clusters  of 
incandescent  lamps  have  been  placed  be- 
tween each  of  the  capitals  of  the  columns. 
The  installation  has  about  all  the  faults 
that  could  be  put  into  a  single  scheme, 
both  practical  and  artistic. 


The  New  "Downtown"  Street  Lighting  in  St.  Louis 


By  John  E.  Tiedeman. 


FIG.     I. — TYPE    OF    THREE-LAMP     STANDARD     IN- 
STALLED   ON    BROADWAY. 

Before  the  beginning  of  the  new  year 
St.  Louis  will  have  completed  and  in 
operation  the  most  extensive,  most  up  to 
date  and  most  effective  street  lighting  sys- 
tem of  any  American  city. 

The  work  of  arousing  sentiment  in  fa- 
vor of  a  new  lighting  system  in  the  busi- 
ness district  of  St.  Louis  and  carrying  the 
project  to  a  successful  completion  was 
placed  in  the  hands  of  the  officers  of  a  vol- 
untary organization  composed  of  mer- 
chants and  property  owners  within  the 
district,  known  as  the  Downtown  Lighting 
Association. 

It  had  been  realized  bv  the  merchants 


and  property  owners  that  a  new  lighting 
system  was  badly  needed  in  the  business 
district,  and  it  was  finally  agreed  that  some 
steps  should  be  taken  looking  to  the  im- 
provement of  conditions. 

The  new  organization  began  work  im- 
mediately after  the  beginning  of  the  pres- 
ent year.  Committees  were  appointed,  to 
which  were  delegated  the  duties  of  mak- 
ing a  thorough  investigation  of  all  exist- 
ing forms  of  street  illumination  and  of 
devising  the  proper  system  adapted  to  con- 
ditions in  St.  Louis. 

After  more  than  eight  months  of  labor 
it  was  decided  to  install  an  improved  form 


FIG.    2. — ^TYPE    OF    SINGLE-LAMP    STANDARD    IN- 
STALLED  IN  DISTRICT,   EXCEPT  ON  BROADWAY. 
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FIG.    3. — BROADWAY,   LOOKING   SOUTH    FROM    WASHINGTON    AVENUE. 


■of  arc  lamp  lighting,  and  by  process  of 
elimination  the  new  magnetite  arc  lamp 
was  fixed  upon  as  the  unit  of  illumination. 

This  having  been  established,  a  commit- 
tee was  appointed  to  design  a  suitable 
lamp  standard  which  could  be  manufac- 
tured and  erected  at  moderate  cost,  and 
which  would  eliminate  the  unsightly  serv- 
ice loops  which  had  heretofore  been  an 
objectionable  feature  of  the  arc  lamp 
standards.  The  new  lamp  standard  called 
for  the  fixation  of  the  lamp. 

These  points  having  been  settled,  the 
entire  plans  were  laid  before  the  Board 
of  Public  Improvements  of  the  city  of  St. 
Louis  for  its  approval  and  adoption,  so 
that  the  maintenance  charges  would  be 
paid  by  the  city  under  its  street  lighting 
contracts  with  the  Union  Electric  Light 
&  Power  Company.  The  plans  were  also 
placed  before  the  executive  committee  of 
the  Union  Electric  Light  &  Power  Com- 
pany, since  it  was  to  undertake  the  instal- 
lation. 


As  soon  as  these  details  were  deter- 
mined upon  the  question  of  cost  was  taken 
up,  and  it  was  estimated  that  the  new  lamp 
standards  could  be  manufactured  and  in- 
stalled on  the  streets  at  a  total  cost  to  the 
property  owners  and  merchants  of  $30,- 
000.  In  order  to  obtain  this  sum  the  of- 
ficers of  the  Lighting  Association  made 
an  assessment  of  $1  per  front  foot  against 
all  of  the  property  fronting  on  the  streets 
to  be  illuminated  by  this  system.  The  re- 
sponse received  from  the  property  owners 
to  the  calls  for  the  funds  was  more  than 
gratifying,  showing  that  the  movement 
for  a  new  street  lighting  system  in  the 
business  district  of  St.  Louis  was  a  pop- 
ular one. 

Actual  construction  work  on  the  new 
system  was  begun  in  August  last,  and 
every  effort  was  made  by  the  Union  Elec- 
tric Light  &  Power  Company  to  have  as 
many  streets  as  possible  completed  in  time 
for  the  centennial  celebration,  which  be- 
gan   October    4.      On    that    date    enough 
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streets  were  completed  to  show  what  the 
entire  system  would  be  like  when  com- 
pleted. 

The  district  illuminated  by  the  new  sys- 
tem is  bounded  by  Fourth  street  on  the 
east,  Twelfth  street  on  the  west,  Washing- 
ton avenue  on  the  north  and  Market  street 
on  the  south,  comprising  a  total  of  forty- 
eight  square  blocks. 

Prior  to  the  installation  of  the  new  sys- 
tem there  were  in  this  district  only  138 
arc  lamps  of  the  old  enclosed  type,  which 
had  been  installed  ten  years  previous.  Un- 
der the  plan  of  the  Downtown  Lighting 
Association  there  are  being  installed'  with- 
in this  district  437  6.8-ampere  magnetite 
arc  lamps.  These  are  placed  in  a  uniform 
manner  on  all  the  streets  in  the  district, 
with  the  exception  of  Broadway.  This 
street  was  not  included  in  the  general 
lighting  scheme,  but  was  left  to  the  City 
Improvement  Association,  composed  of 
property  owners  and  merchants  on  Broad- 
way. This  association  installed  on  this 
street  240  4-ampere  magnetite  arc  lamps. 


the  maintenance  of  which  is  paid  for  by 
this  association. 

The  plan  of  the  Downtown  Lighting- 
Association  calls  for  four  lamps  at  each 
street  intersection,  one  on  each  corner,, 
and  so  arranged  that  two  will  line  up  with 
those  on  the  north  and  south  streets  and 
two  with  those  on  the  east  and  west 
streets.  In  addition,  there  are  placed  twa 
lamps  in  the  middle  of  the  block,  so  ar- 
ranged that  they  are  approximately  80  ft. 
between  centers.  This  gives  a  total  of  six 
lamps  per  block. 

On  Broadway  the  lamp  standards  are 
designed  to  carry  three  4-ampere  magne- 
tite lamps ;  the  standards  are  placed  oppo- 
site each  other  on  both  sides  of  the  street, 
and  are  approximately  60-ft.  centers.  This 
gives  a  total  of  10  standards,  or  30  arc 
lamps  per  block.  The  effect  of  this  illu- 
mination is  exceedingly  brilliant,  and  has 
transformed  the  old  dark  Broadway  of  old 
days  into  the  most  brilliantly  lighted 
thoroughfare  in  America  if  not  in  the 
world. 


FIG.    4. — TWELFTH    STREET,    LOOKING    SO'JTH    FROM    W.\SHINGTON    AVENUE. 
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FIG.  S- — TYPICAL  BLOCK  ON  BROADWAY,  SHOW- 
ING LOCATIONS  OF  THE  THREE-LAMP 
STANDARDS. 

To  indicate  the  magnitude  of  the  new 
system,  it  might  be  mentioned  that  in  the 
downtown  business  district  there  will  be 
installed,  when  the  system  is  completed, 
667  magnetite  lamps,  of  which  427  are  6.8- 
ampere  and  240  are  4-ampere  lamps.  There 
are  14  streets  illuminated  by  the  single 
lamp  standards  and  one  by  the  triple  lamp 
standards.  In  all  there  are  five  miles  of 
streets  illuminated. 

The  cost  to  the  property  owners  in  the 
district,  outside  of  Broadway,  was  $30,- 
000,  and  the  installation  on  Broadway 
amounted  to  $10,000.  The  city  having 
agreed  to  maintain  all  of  the  lights,  ex- 
cepting those  on  Broadway,  the  additional 
cost  to  it  will  be  $30,000  per  year,  to  be 
paid  out  of  the  general  funds  of  the  city, 
while  on  Broadway,  where  the  mainte- 
nance is  borne  by  the  merchants,  the  cost 
is  approximately  $9,000  per  year. 

In  order  to  supply  the  current  for  the 
new  magnetite  lamps  the  Union  Electric 
Light  &  Power, Company  has  installed  in 
its  station  at  Tenth  and  St.  Charles  streets 
three  75-light  4-ampere  mercury  rectifiers 
and  regulators  and  seven  75-light,  6.8-am- 


pere  rectifiers.  In  addition  to  this,  it  has 
installed  additional  generators.  The  com- 
pany has  also  at  its  own  cost  done  all  of 
the  installation  of  the  new  system  and  has 
furnished  all  of  the  new  lamps,  the  only 
thing  paid  for  by  the  property  owners  in 
the  district  being  the  new  ornamental  lamp 
standards.  When  finally  completed  the 
total  cost  of  new  equipment  and  construc- 
tion, it  is  estimated  by  Mr.  S.  B.  Way, 
superintendent  of  the  electrical  department 
of  the  Union  Company,  will  be  fully  $100,- 
000,  thus  making  the  total  cost  of  the  sys- 
tem to  the  property  owners  and  the  Union 
Electric  Light  &  Power  Company  in  the 
neighborhood  of  $140,000. 

This  new  system  is  permanent  and  will 
be  in  charge  of  Harry  S.  Sanderson^  su- 
pervisor of  city  lighting. 


o o 

10 


FIG.   6. — TYPICAL  BLOCK,   SHOWING  LOCATION   01 
OF    SINGLE-LAMP    STANDARDS. 
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Solution  of  the  Tailor  Shop 
Problem 


As  the  room  admits  of  general  or  even 
illumination  rather  than  local  or  inde- 
pendent illumination  of  certain  portions, 
the  general  illumination  is  best  accom- 
plished by  light  units  distributed  over  the 
ceiling,  dividing  the  area  as  nearly  as  pos- 
sible into  equal  squares,  and  a  light  unit 
placed  at  the  center  of  each  (see  Fig.  3), 
in  order  not  to  detract  from  the  effect  of 
the  stucco  pieces.    These  pieces  have  been 


By  M.  a.  Gurney, 


considered    in   the    final    distribution    and 
placing  of  the  light  units. 

The  length  cf  the  rcom  being  40  ft.,  the 
width  20,  io  determine  the  watts  required 
to  give  six  foot-candles  of  illumination  the 
following   equation    results : 

area  X  foot-candles 

Watts  required  = , 

constant 


FIG.    I. — THE   TAILOR   SHOP. 
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1200  watts. 


in  which  the  constant  4  is  known  as  ki- 
mens  per  watt,  or  the  average  foot-can- 
dles from  one  watt  per  square  foot  when 
ceiling  is  light,  with  dark  walls,  and 
tungsten  lamps  to  be  used. 

The  final  distribution  and  placing  of 
units  is  indicated  in  Fig.  2,  where  units 
I,  2,  3,  4,  8,  9,  10,  II  are  100  watt  bowl 
frosted  lamps,  with  I  type  holophane  re- 
flectors hung  pendant  3  ft.  from  ceiling 
at  center  of  each  square,  units  5,  6,  7  be- 
ing 100  watt  lamps  with  I  type  holophane 
plane  at  stucco  center  pieces  at  present 
gas  outlets  and  3  ft.  -pendant;  12,  13  are 
60  watt  bowl  frosted  lamps,  with  F  type 
holophane  reflectors,  hung  pendant  3  ft. 
from  ceiling. 

As  the  plane  to  be  illuminated  (consid- 
ering the  display  table  in  center  of  room 


as  the  average)  is  4  ft.  from  the  floor, 
then  in  order  to  secure  even  illumination 
by  the  use  of  I  type  holophane,  the  units 
should  be  hung  pendant  four-fifths  of 
their  distance  apart,  which  will  cause  the 
maximum  candle-power  angles  from  each 
unit  to  meet  at  the  plane  (see  Fig.  4). 

Fig.  5  shows  the  unit  hung  5  ft.  from 
side  wall  and  3  ft.  pendant,  indicating  that 
the  average  intensity  does  not  depreciate 
rapidly  and  is  practically  uniform  up  to 
and  including  the  45  degree  angle,  or  7  ft. 
from  the  floor,  the  dotted  line  in  Fig.  4 
being  a  characteristic  curve  when  I  type 
holophane  reflectors  are  used. 

X  ^j  X  'j  X  ^  ^i"^  test  stations  and  in- 
dicate a  theoretical  average  intensity  of 
5.4  foot-candles,  without  consideration  of 
a  reflection  co-efficient. 

By  this  method  of  distribution  switch 
control  of  any  part  of  it  could  be  arranged 
at  small  expense. 

No  definite  figures  for  the  wiring  cost 
of  this  installation  can  be  given;  yet  it  is 
quite  apparent  that  a  reasonable  figure 
could  be  obtained.  Forty  dollars  would 
cover  the  initial  cost  of  suitable  single 
light  pendants,  including  lamps  and  re- 
flectors. 

While  the  maintenance  cost  would  be 
figured  on  an  800-hour  lamp  life  basis,  yet 
this  may  be  decreased  considerably  by  em- 
ploying a  pendant  fixture  having  an  anti- 
vibratory  device,  as  it  has  been  determined 
that  such  a  device  materially  increases  the 
average  lamp  life  by  reducing  breakage 
to   a  minimum. 


A  ''Home  Made"  Tungsten  Lighting  Unit 


By  Charles  G.  Mills. 


Tungsten  lamps  possess  certain  well- 
known  characteristics,  such  as  excellent 
quality  of  light,  and  economy  of  opera- 
tion, which  make  them  desirable  general 
illuminants  for  factory  installations;  but 
the  liability  of  the  filament  to  breakage 
has  somewhat  retarded  their  wide  appli- 
cation in  this  direction.  It  is  possible, 
however,  to  design  reliable  installations  if 
the  delicacy  of  the  filament  is  recognized 
and  means  adopted  for  its  protection. 

Figure  2  shows  a  complete   unit  of  a 


type  that  has  given  satisfaction  for  gener- 
al illumination  under  adverse  factory  con- 
ditions, and  that  can  be  readily  construct- 
ed by  the  average  tinsmith.  It  will  be 
noted  that  instead  of  the  tungsten  lamp 
being  rigidly  supported  by  the  holder,  a 
spiral  spring  is  interposed  between  the 
holder  and  the  supporting  conduit  to  ab- 
sorb any  vibrations  of  the  ceiling  which 
might,  if  not  intercepted,  destroy  the  fila- 
ment of  the  lamp.  It  is  wound  from 
brass  or   steel  wire — preferably  brass  to 
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avoid  rusting — and  has  an  internal  di- 
ameter such  that  it  will  slip  easily  over 
y2  in.  conduit.  The  extreme  4  turns  on 
each  end  of  the  spring  are  soldered  to- 
gether to  prevent  untwisting,  and  the 
spring  is  supported  from  the  conduit 
above  and  supports  the  conduit  stem  of 
the  holder.  The  conduit  ends  should  be 
very  thoroughly  reamed  as  shown,  to 
eliminate  the  burrs  left  by  the  pipe  cutter. 
The  springs  are  wound  with  their  turns 
close  together,  and  extend,  as  shown  in 
Figure  i,  when  the  weight  of  the  holder, 
reflector  and  lamp  comes  on  them.  The 
selection  of  the  size  wire  from  which  to 
wind  a  spring  for  the  support  of  a  given 
unit  is  largely  a  matter  of  experiment,  as 
the  material  and  temper  of  the  wire  used 
affect  the  properties  of  the  spring  greatly. 
Figure  i  shows  a  sectional  detail  of  the 
reflector  holder.  It  consists  of  a  metallic 
shell — brass  is  best,  but  sheet  iron  is 
satisfactory  for  indoor  service — which  can 
be  raised  or  lowered  on  a  threaded  j^  in. 
conduit  stem,  to  adjust  the  relation  be- 
tween reflector  and  lamp,  to  provide  for 
the  use  of  lamps  of  different  wattages. 
A  conduit  lock-nut  is  provided  on  the 
.stem  above  the  shell  to  lock  the  stem  and 
shell  in  any  desired  relation.  A  ^  in. 
X  y%  in.  reducer — a  common  pipe  fitting — 
is  screwed  on  the  lower  end  of  the  con- 
duit stem  so  that  the  %  in.  keyless  socket 
may    be    screwed    thereto.      Within    the 


bushing  and  the  upper  collar  of  the  socket 
is  a  short  ^  in.  pipe  nipple,  with  its 
ends  carefully  reamed,  which  joins  them 
together 

It  should  be  noted  that  the  holder 
shown  in  Figure  2  is  arranged  to  ac- 
commodate any  tungsten  lamp  with  the 
standard  Edison  base,  and  any  shade 
with  a  holder  groove  such  that  the  thumb 
screws  will  engage  therein.  Three  dia- 
meters of  shade  holder  grooves  are  in 
common  use,  viz. : — 2^4  in.,  3^  in.  and  4 
in  The  3)4  in.  diameter  is  probably  the 
best  one  to  adopt  for  a  holder  such  as  de- 
scribed, inasmuch  as  it  is  sufficiently  large 
to  admit  the  basis  of  tungsten  lamps  of 
large  capacity  and  at  the  same  time  many 
desirable  types  of  reflectors  can  be  pur- 
chased with  holder  grooves  of  this  size. 

The  complete  unit  shown  in  Figure  i 
is  hung  from  a  conduit  fitting,  and  the 
branch  conductors  conveying  electricity 
to  the  lamp  are  connected  to  the  main 
conductors  within  this  fitting.  The  main 
conduit  is  cleated  to  the  wooden  ceiling  of 
the  factory  room  with  galvanized  pipe 
straps. 

When  an  installation  for  general  il- 
lumination has  been  designed,  in  which 
units  of  the  type  shown  are  used,  it  is  but 
a  matter  of  changing  the  tungsten  lamps 
originally  installed  for  ones  of  higher  or 
lower  wattage  to  obtain  any  reasonable 
intensity  of  illumination. 
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The  White  House,  Washington,  D.  C. 


It  is  a  theory  that  every  American 
boy  hopes  some  day  to  dwell  in  the 
White  House.  This  expression  is  an  epi- 
tome of  the  entire  theory  of  our  govern- 
ment. The  White  House  being  the 
symbol  of  sovereignty,  the  American  boy 
representing  the  citizen,  and  hope  being  a 
mental  attitude  which  can  rest  only  upon 


possibilities,  the  statement  expresses  the 
fact  that  the  highest  office  is  within  the 
reach  of  every  American  born  citizen; 
and  if  the  highest  is  within  reach,  so 
much  the  more  so  are  the  less  exalted 
offices.  With  this  hope  springing  eternally 
in  the  human  breast  of  "  Young  America, ' 
it  will  be  a  natural  matter  of  interest  to 
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liim  to  know  how  his  future  home  looks, 
and  if  he  has  scientific  tendencies,  es- 
pecially how  it  is  lighted.  An  inspection 
of  the  interior  through  the  photographer's 
camera  will  therefore  be  welcome. 

The  White  House  is  a  respectable 
■dwelling  of  a  classic  cast  of  architecture, 
which  at  the  present  time  would  be  called 
"  Colonial."  It  is  dignified,  but  in  com- 
parison with  any  number  of  millionaires" 
mansions  of  to-day,  is  decidedly  unpre- 
tentious and  plain,  and  is  about  as  far  as 
possible  from  being  a  palace  of  the  kind 
that  the  boyish  mind  associates  with  the 
names  of  kings,  queens,  and  rulers. 
While  it  is  to  be  regretted  that  most  boys 
will  have  to  be  contented  with  some  other 
residence  during  their  lives,  to  have  a 
mansion  of  equal  dimensions  and  magnifi- 
•cence  is  quite  within  the  reach  of  any  boy 
who  has  the  money-making  instinct. 

The  White  House  stands  well  back 
from  the  streets  in  a  small  park,  and  is 


approached  by  a  semi-circular  drive  and 
walk  as  shown  in  the  illustration  on  the' 
front  cover.  As  will  be  seen,  there  is  no; 
lack  of  illumination  at  the  first  approach.' 
Entering  from  the  stately  porch  you  find 
yourself  in  the  vestibule,  shown  in  Figure' 
I.  The  lighting  fixture  here  is  an  almost 
exact  reproduction  of  one  of  the  lanterns 
in  the  Grand  Trianon.  This  is  fitted  with 
imitation  candles  supporting  pointed  min- 
iature incandescent  lamps.  Standards 
bearing  lamps  with  tulip-like  shades  will 
also  be  observed  about  the  sides  of  the 
room. 

The  most  spacious,  as  well  as  the  most 
famous  room  in  the  mansion  is  the  "  East 
room,"  shown  in  Fig.  2.  A  volume  might 
be  written  upon  the  historical  social  func- 
tions that  have  taken  place  in  this  room ; 
but  it  is  with  the  lighting  that  we  are 
most  interested.  The  fixtures  are  massive 
affairs  of  metal  and  cut-glass,  the  imita- 
tion    candle     being    much     in     evidence. 
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FIG.    5. — BLUE   PAELOR. 


although  electric  bulbs  are  used  within. 
These  fixtures  also  are  more  or  less  exact 
reproductions  of  fixtures  in  the  French 
palaces.  The  use  of  these  crystal  fixtures 
is  in  excellent  keeping  with  architecture 
and  decorations,  which  are  a  Frenchified 
form  of  the  classic.  The  only  criticism 
would  be  that  they  seem  perhaps  a  little 
too  massive,  they  somewhat  overbalance 
and  dwarf  the  architectural  features. 
There  should  be  no  trouble  in  getting 
sufficient  illumination,  as  there  is  an 
opportunity  for  a  number  of  incandescent 
lamps  behind  the  crystal  glassware,  and 
they    must    certainly    present    a    brilliant 


spectacle  when  lighted.  Standards  with 
imitation  candles  also  adorn  the  corners 
of  the  room,  as  shown. 

Beside  this  state  parlor  there  are  three 
other  parlors,  each  of  historic  renown. 
These  are  known  by  the  prevailing  color 
of  the  decorations. 

Figure  3  shows  the  '"  Green  parlor." 
If  the  furnishings  are  intended  as  a  sym- 
bol, this  room  must  be  provided  for  the 
reception  of  the  office-seeker  having  no 
political  "  pull."  The  lighting  fixtures 
again  are  close  adaptations  of  the  French, 
both  in  the  crystal  chandelier  and  the  side 
brackets. 


6o4 


THE   ILLUMINATING   ENGINEER 


^ 

Copyright,   Waldon   Pawcett,   Wash.,   D.   C. 

FIG.   6. — STATE  DINING  ROOM. 


Figure  4  is  the  "  Red  parlor,"  perhaps 
specially  decorated  for  the  reception  of 
the  Western  callers  upon  the  executive. 
Again  the  crystal  fixture  of  French  de- 
sign greets  us,  but, — let  us  be  thankful, — 
is  free  from  the  distorted  imitation 
candles  just  mentioned. 

Figure  5  is  the  "  Blue  parlor,"  through 
which  doubtless  the  office-seeker  makes 
his  exit  after  his  official  interview.  The 
lighting  fixtures  here  are  still  adaptations 
of  the  French,  but  with  the  absurd  com- 
bination of  an  imitation  candle  with  a 
round,  frosted  incandescent  lamp.  This 
is  a  breach  of  the  principles  of  decorative 
art,  which  has  often  been  referred  to  in 
these  columns,  and  it  is  painful  to  find  it 
displayed  where  it  may  be  considered 
representative  of  American  taste  and  cul- 
ture. 

Figure  6  shows  the  state  dining  room. 
The  candle  fixture  still  holds  sway,  but 
in  this  case  without  the  glass  ornamenta- 
tion.   While  it  is  an  evident  adaptation  of 
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FIG.   8. — president's    private   office    in    new    office  BUILDINa 


a  French  design,  the  work  has  been  well 
done  and  the  form  of  the  candle  imitated 
as  closely  as  possible. 

Figure  7  is  a  view  in  the  private  dining 
room  showing  only  the  wall  brackets  with 
their  imitation  candles  on  either  side  of 
the  mantel. 

Recently  a  considerable  extension  to 
the  mansion  has  been  made  for  strictly 
office  uses.  Figure  8  shows  the  private 
office  of  the  president  in  this  addition. 
Illuminating  engineering  was  certainly 
not  called  into  requisition  for  the  lighting 
of  this  room.  The  central  chandelier  has 
the  absurd  round  lamp  imitation  candle 
combination  before  mentioned,  and  the 
light  on  the  desk  must  be  exceedingly 
poor.  The  humble  workman  may  there- 
fore have  one  thing  better  than  the  presi- 
dent, and  that  is  the  light  by  which  he 
writes,  or  reads  his  evening  paper. 

Such  is  the  lighting  of  the  best  known 
and  most  important  residence  in  America. 
If  you  were  president  would  you  have  it 
any  different? 

In   general   the   lighting   of   the   White 


House  is  neither  better  nor  worse  than 
that  of  the  generality  of  government  build- 
ings ;  it  is  simply  conventional  and  com- 
monplace. In  that  part  of  the  mansion 
devoted  to  domestic  and  social  use  no  very 
serious  objections  can  be  raised.  In  the 
recent  additions  devoted  to  official  busi- 
ness, however,  the  case  is  different.  There 
is  no  excuse  here  for  any  but  the  very 
best  that  modern  science  can  produce,  and 
the  installations  put  in  are  very  far  from 
this  standard. 

Whatever  may  be  said  of  its  general 
advantages,  there  can  be  no  doubt  that  a 
popular  form  of  government  is  sadly  in- 
ferior to  the  monarchial  form  in  several 
ways,  one  of  which  is  the  direct  promo- 
tion of  science  and  the  arts.  These  have 
flourished  in  our  country  as  a  result  of 
private  initiative;  so  far  as  the  direct  in- 
fluence of  the  government  is  concerned, 
we  might  as  well  be  without  one  in  these 
matters.  Meanwhile,  personal  freedom 
will  develop  these  along  its  own  lines,  and 
after  they  have  been  sufficiently  developed 
they  will  at  last  filter  into  government  use. 
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A  recently  published  work  on  "  The 
Decorative  Periods  "  starts  out  with  the 
proposition,  which  is  apparently  assumed 
to  be  axiomatic,  that  "all  that  is  good  in 
decoration  is  old ;  what  is  new  is  not  good. 
New  English  is  slang.  The  new  in  arf  is 
vulgar."  There  is  no  single  word  to  char- 
acterize a  statement  that  is  self-evidently 
ialse;  if  there  were  it  would  fit  this  state- 
ment. New  English  is  not  necessarily 
slang.  The  term  "  illuminating  engineer  '' 
is  new,  not  being  specifically  defined  in 
any  of  the  late  dictionaries,  but  it  most  as- 
suredly is  not  slang.  All  languages  are 
continually  growing  by  the  addition  of 
new  words  and  phrases  necessitated  by 
the  progress  in  science  and  the  arts.  So 
great  has  been  the  recent  growth  of  this 
"kind  that  it  has  almost  formed  a  new  lan- 
■guage.  A  chemist  or  electrician  of  the 
present  time  might  readily  converse  or 
"write  in  language  that,  while  perfectly 
good,  intelligible  English  to  himself, 
would  mean  practically  nothing  to  the  lay- 
man. 

All  decorative  art  is  based  on  element- 
ary scientific  facts,  and  grows  and  changes 
•with  the  progress  in  their  discovery  and 
xise.  There  was  a  time  when  each  of  the 
"  decorative  periods  "  was  a  new  art.  The 
Greek,  Roman.  Byzantine,  Gothic,  Dutch, 
English  and  French  periods  all  had  a  day 
of  origin  and  a  time  when  they  were  new. 
To  fall  back  on  the  saying  that  there  is 
"  nothing  new  under  the  sun,"  and  that  all 
the  different  systems  of  decorative  art  are 
merely  different  combinations  of  old  ele- 
ments, is  a  mere  sophistry.  A  new  com- 
l)ination  of  elements  for  a  new  purpose,  or 
to  express  a  new  idea,  is  as  distinctly  new 
as  the  discovery  of  a  new  principle  itself. 
It  is  upon  this  fact  that  the  patent  laws 


of  the  world  are  founded.  That  the  new 
is,  ipse  facto,  vulgar  cannot  be  maintained 
by  argument  or  fact.  The  statement  is  as 
abhorent  to  the  artistic  conception  as  the 
dogma  of  the  predestined  damnation  of  in- 
fants is  to  the  religious  sentiment. 

The  esthetic  value  of  decorative  art  de- 
pends upon  two  things :  novelty  and  as- 
sociation. That  which  is  perfectly  obvious, 
either  because  it  contains  only  the  most 
elementary  principles,  or  because  of  a  fa- 
miliarity that  has  rendered  it  trite,  can 
never  appeal  to  the  esthetic  sense.  A 
square  table  supported  on  four  square  legs 
is  not  a  thing  of  beauty,  even  though  it 
may  be  stained  black  and  bear  the  proud 
title  of  "  Mission,"  or  "  Arts  and  Crafts  " ; 
it  may  possibly  have  some  esthetic  value 
from  association,  if  it  serves  to  call  up  any 
of  the  emotions  which  would  be  produced 
by  reading  the  history  of  the  early  Span- 
ish missions  on  the  Pacific  Coast. 

In  the  preface  of  the  volume  referred 
to  the  statement  is  made  that  "  Decora- 
tion to  be  good  must  be  consistent;  to  be 
valuable  it  must  be  historic."  It  is  seldom 
that  two  statements  so  widely  apart  in 
their  expressions  of  truth  are  found  in  a 
single  sentence.  The  first  statement  is  the 
very  basis  of  all  applied  or  decorative  art; 
but  the  second  is  a  mischievous  fallacy, 
at  least  when  taken  in  its  literal  sense. 
Had  this  latter  statement  always  been  fol- 
lowed to  the  letter  there  would  be  nothing 
historical  in  art  to-day  beyond  the  abo- 
riginal and  primitive  forms.  The  art 
which  expresses  the  sentiments  and  condi- 
tions of  to-day  is  the  historic  art  of  to- 
morrow. Decorative  art  in  fact  is  divis- 
ible into  periods  only  for  the  reason  that 
the  progress  of  civilization  has  proceeded 
by  pulsations   or  epochs.     The   historical 
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period,  whether  in  the  political,  material 
or  artistic  development  of  a  nation,  has  its 
beginning  in  the  originality  and  force  of 
some  individual  genius.  Simplicity  and 
strength  therefore  characterize  the  begin- 
ning. The  original  idea  then  spreads 
through  followers  and  pupils,  and  develops 
by  the  expansion  and  accretion  of  other 
ideas.  Then,  as  the  original  idea  and  the 
earlier  additions  lose  their  novelty,  de- 
velopment runs  into  mere  elaboration, 
which  finally  degenerates  into  distortion 
and  the  use  of  wholly  adventitious  ele- 
ments. Thus  every  period  of  applied  art, 
whether  in  architecture  or  decoration,  is 
characterized  by  an  early  period  of 
strength  and  freshness  of  conception ;  an 
intermediary  period  of  refinement  and  de- 
velopment of  the  original  idea;* and  lastly 
a  period  of  degeneration  through  super- 
fluous and  meaningless  elaboration. 

Reproductions  of  past  forms  of  decora- 
tive art,  taken  from  the  period  of  their 
srreatest  refinement,  are  valuable  for  their 


historic  interest  and  possess  the  esthetic 
value  of  association.  Manifestly,  the  re- 
productions should  be  as  faithful  as  pos- 
sible to  the  original,  otherwise  they  as- 
sume that  most  frequent  and  obvious  qual- 
ity of  vulgarity  in  art — anachronism.  A 
shining  example  of  such  vulgarity  is  the 
reproduction  of  a  Roman  lamp  with  a 
modem  electric  light  taking  the  place  of 
the  oil  flame,  or  a  structure  in  the  form 
of  a  torch  with  imitation  candles  stuck  in 
the  end. 

The  authors  in  the  work  referred  to 
state  in  the  third  paragraph :  "  From  the 
beginning  art  has  always  simulated  na- 
ture." The  manner  in  which  the  various 
forms  or  phases  of  nature  will  be  simu- 
lated in  decorative  art  will  naturally  de- 
pend upon  the  general  attitude  of  civiliza- 
tion toward  natural  phenomena.  Until  re- 
cently all  of  the  basic  natural  forms  en- 
tering into  decorative  art  have  come  down 
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from  the  remote  times  of  Paganism,  when 
nature  was  conceived  to  be  ruled  by  and 
be  the  personal  expression  of  a  large  num- 
ber of  gods  and  demons.  This  view  has 
been  entirely  obliterated  in  modern  civili- 
zation by  the  ascendency  of  science.  It 
would  be  naturally  expected,  therefore, 
that  the  simulation  of  nature  in  modern 
decorative  art  should  express  radical  dif- 
ferences of  feeling. 

A  beginning  for  such  a  modern  artistic 
period  has  been  made  and  is  known  as  the 
"  New  Art,"  or  in  its  French  form,  Art 
Nouveau.  This  modern  school  takes  a 
broad  and  comprehensive  view  of  nature, 
drawing  indiscriminately  from  all  sources, 
wherever  grace  of  line  and  form  may  be 
found.  The  pagans'  view  of  nature  sin- 
gled out  a  few  forms  which  had  special 
religious  significance  and  conventionalized 
them  to  the  greatest  possible  degree  in  or- 


der to  simplify  their  use.  The  new  art  re- 
tains the  natural  forms  as  nearly  as  pos- 
sible consistent  with  the  mechanical  de- 
tails of  structure. 

Thus  far  this  new  art  has  made  little 
progress  in  America.  A  canvass  among 
the  leading  fixture  manufacturers  of  New 
York  disclosed  the  fact  that  in  not  a  single 
instance  was  there  any  attention  being 
given  to  developing  fixtures  along  this 
line,  the  reason  assigned  being  a  lack 
of  popular  demand.  New  York,  how- 
ever, is  not  by  any  means  the  whole  of 
the  United  States^  nor  even  its  final  ar- 
biter in  matters  of  art.  The  West  has 
shown  a  far  greater  disposition  to  se- 
riously study  the  newer  artistic  motives, 
both  in  decorative  art  and  in  architecture. 
A  catalogue  of  fixtures  recently  issued  by 
a  Western  manufacturer  contains  a  num- 
ber of  examples  of  new  art  designs,  which 
form  at  least  a  decidedly  creditable  be- 
ginning. 

Fig.  I  shows  a  chandelier  which  may  be 
properly  classed  as  "  New  Art,''   for  the 
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reason  that  it  is  a  decided  departure  from 
the  designs  of  all  the  previous  periods. 
The  construction  is  almost  in  the  lowest 
terms  of  simplicity,  and  yet  there  is  suffi- 
cient deviation  from  the  purely  mechanical 
to  give  it  an  artistic  feeling.  The  ball  in 
the  center  of  the  supporting  ring,  how- 
ever, has  no  excuse  for  being  and  is  there- 
fore a  blemish.  The  chain  here  is  the 
actual  support,  and  therefore  has  an  evi- 
dent purpose.  This  is  worth  noting  by  rea- 
son of  the  fact  that  chains  are  not  infre- 
quently used  as  mere  draperies,  being  at- 
tached to  the  ends  of  the  arms  and  at  some 
point  on  the  central  support  higher  up, 
falling  loosely  between  these  two  points, 
and  thus  showing  their  absolute  useless- 
ness. 


Fig.  2  exhibits  a  somewhat  different 
mechanical  construction,  which  is  also  ex- 
tremely simple  but  effective.  This  simula- 
tion of  nature  is  found  only  in  the  curve 
of  the  tubes  carrying  the  electrical  con- 
duits, which  are  approximately  catenaries. 
The  catenary  is  the  curve  which  a  flexible 
body,  like  a  rope  or  chain,  takes  between 
two  points  of  support.  The  ring 
which  holds  the  light-sources  is  the 
simplest  mechanical  construction  that 
could  be  used  for  the  purpose.  The 
fixture  as  a  whole  is  an  elementary 
demonstration  of  the  fact  that  the  laws 
of  mechanics  must  be  observed  not  only 
in  truth,  but  in  a  manner  apparent  to  the 
eye,  in  order  to  produce  a  satisfactory 
artistic  effect. 

Fig.  3  contains  a  much  greater  aniount 
of  decoration  in  the  form  of  natural 
curves.  All  of  the  lines  are  in  excellent 
proportion,  and  the  spirit  is  well  carried 
out  in  the  form  and  coloring  of  the 
globes.  The  flexible  support  for  the 
lamps  is  a  distinct  addition  to  the  general 
effect. 
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Fig.  4  is  another  expression  of  the  same 
general  ideas.  The  curves  have  all  been 
harmoniously  blended,  and  the  general 
proportions  are  satisfying  to  the  eye. 
While  the  curves  in  both  these  ex- 
amples are  free  and  graceful,  a  careful 
analysis  w^ill  show  that  the  actual  lines  of 
stress  are  in  accordance  with  good 
mechanical  construction,  hence  their  satis- 
fying effect. 

Fig.  5  is  an  elaboration  of  the  motive. 
It  is  particularly  noticeable  that  the  faces 
forming  the  chief  feature  of  the  decora- 
tion represent  the  actual,  living  American 
girl,  instead  of  the  totally  inane,  classical 
"  female  figure."  The  art  is  therefore  in 
the  highest  and  best  sense  historical. 
Should  this  fixture  be  brought  to  light  a 
thousand  years  hence  the  face  would  give 
a  fairly  clear  idea  of  the  American  type 
of  feminine  features  of  its  period.  The 
link-and-hock   method  of  support  for  the 


lamps  and  shades  gives  the  necessary  free- 
dom from  rigidity. 

Fig.  6  shows  the  use  of  some  of  the 
most  irregular  and  unconventional  curves 
found  in  nature,  the  combination  being 
thoroughly  consistent.  Notwithstanding 
this  irregularity  in  the  way  of  devia- 
from  modern  curves,  the  motif  is 
decidedly  different  from  the  Rococo 
work  which  is  characteristic  of  one 
of  the  French  periods.  The  latter 
meant  nothing,  having  no  apparent  simu- 
lation to  any  natural  form,  whereas  the 
design  here  shown  at  once  suggests  the 
irregular  forms  of  roots  or  tangled 
branches. 

Fig.  7  is  a  much  simpler  form,  but  dis- 
tinctly characteristic  of  the  new  art.  The 
use  of  the  flexible  cords  instead  of  tubes 
for  support  is  noteworthy.  The  mechani- 
cal strength  and  correctness  of  the  fixture 
are  also  apparent. 
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Plain  Talks  on  Illuminating  Engineering 

By  E.  L.  Elliott. 


NUMBER  XXIV. 
Industrial  Lighting:   General  vs.  Spe- 
cial Illumination. 

In  the  last  issue  we  were  discussing  the 
subject  of  general  vs.  special  lighting  for 
industrial  use,  and  made  the  statement  that 
effective  illumination  depends  upon  phy- 
siological vision  quite  as  much  as  on  mere 
physical  considerations  of  light.  Intensity 
of  illumination  en  the  objects  seen  is  only 
one  of  the  factors  upon  which  vision  de- 
pends. Illumination  might  be  entirely  sat- 
isfactory, judged  by  this  alone,  and  be 
Tiighly  unsatisfactory  in  actual  use.  Such, 
for  example,  would  be  the  case  if  a  bright, 
unshaded  lamp,  like  a  tungsten,  were 
placed  near  the  working  plane  in  full  view 
of  the  eyes. 

Some  very  interesting  facts  along  this 
line  were  brought  forth  in  Mr.  Marks' 
paper  on  "  Factory  Lighting,''  presented 
at  the  recent  Illuminating  Engineering  So- 
ciety convention.  This  paper  gave  the  re- 
sults of  illuminometer  measurem.ents  in  a 
large  typewriter  factory  in  which  special 
lighting  was  used.  The  rather  astonishing 
fact  was  brought  out  that  in  many  cases 
the  artificial  lighting  provided  was  far  in 
■excess  of  the  daylight  illumination.  While 
no  opinions  from  the  workmen  are  record- 
ed, it  is  hardly  likely  that  a  single  one 
could  be  found  who  would  prefer  the  arti- 
ficial to  the  daylight  illumination. 

WHY  IS  daylight  BETTER  THAN  ARTIFICIAL 
LIGHT? 

The  very  important  question  in  illumi- 
nating engineering  then  arises :  why  is 
■daylight  of  a  much  lower  intensity  a  better 


working  illumination  than  artificial  light? 
The  first  and  most  important  point  of  su- 
periority in  daylight  is  undoubtedly  its 
perfect  diffusion.  In  this  respect  all  arti- 
ficial light  sources  and  systems  for  diffus- 
ing their  rays  are  hopelessly  inferior  to 
natural  illumination.  Even  the  best  meth- 
ods of  indirect  lighting  are  so  far  inferior 
as  to  be  of  questionable  advantage,  espe- 
cially where  a  considerable  degree  of  in- 
tensity of  illumination  is  required. 

The  second  difference  is  probably  in  the 
quality  of  the  radiations ;  those  from  arti- 
ficial light  sources  containing  a  much 
greater  proportion  of  invisible  waves  on 
either  one  or  both  ends  of  the  visible 
spectrum. 

Another  point  of  superiority  of  daylight 
is,  that  under  all  ordinary  conditions  it  is 
directed  light,  i.  e.j  the  preponderance  of 
light  is  from  some  one  direction,  and  thus 
produces  the  perspective,  or  relief,  which 
is  so  essential  to  vision.  No  matter  how 
large  an  extent  of  glass  is  used  in  a  build- 
ing, or  whether  it  is  on  side  walls  or  roof, 
the  light  will  still  in  general  be  directed 
light,  for  the  reason  that  it  comes  from  a 
single  source — the  sun.  It  is  a  simple 
matter  to  produce  artificially  a  shadowless 
illumination,  but  this  is  far  from  being 
the  equivalent  of  daylight;  and  the  very 
fact  of  its  being  shadowless  is  in  itself 
a  serious  fault. 

Whether  general  or  specialized  lighting, 
or  a  combination  of  both  is  used,  the  aim 
must  of  course  be  to  eliminate  as  far  as 
possible  the  qualities  which  injuriously  af- 
fect the  process  of  vision.  While  a  num- 
ber of  these  effects   have  been   indicated 
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in  describing  the  superiority  of  daylight, 
a  more  definite  examination  of  these  qual- 
ities will  be  of  use. 

INHERENT   FAULTS   OF   GENERAL   ILLUMINA- 
TION. 

Let  US  first  consider  the  two  methods 
of  general  illumination,  viz. :  direct  and 
indirect.  Except  in  unusual  cases  a  num- 
ber of  units  will  be  necessary  in  order  to 
secure  the  requisite  intensity  throughout 
the  given  space,  or  over  the  given  work- 
ing plane.  In  general  factory  conditions, 
moreover,  the  height  of  the  ceiling  will 
necessitate  placing  the  units  at  a  corre- 
spondingly short  distance  above  the  eyes. 
The  unavoidable  result  is  the  location  of 
perhaps  a  large  number  of  units,  so  that 
they  are  in  the  normal  field  of  vision,  i.  e. 
the  field  that  would  be  encountered  by  the 
observer  looking  straight  ahead.  This 
means  that  there  will  be  a  corresponding 
number  of  bright  points  upon  the  lower 
half  of  the  retina,  which  will  interfere  to 
a  greater  or  less  extent  with  the  percep- 
tion of  the  other  details  of  the  field.  In 
other  words,  the  objects  below  the  lamps, 
which  are  the  things  desired  to  be  seen, 
are  less  clearly  visible  on  account  of  the 
eyes  taking  in  the  bright  points  repre- 
sented by  the  light  sources  themselves. 
Herein  lies  one  of  the  great  differences 
between  artificial  and  natural  lighting; 
only  in  the  rarest  cases  will  a  workman 
stand  facing  a  window,  but  in  a  room  illu- 
m.inated  with  a  number  of  artificial  sources 
it  is  impossible  to  avoid  facing  them  to  a 
greater  or  less  extent.  Even  when  the 
eye  is  not  directed  toward  the  light 
sources  the  upper  eyelid,  being  highly 
translucent,  offers  only  a  partial  protec- 
tion against  these  bright  points. 

It  would  doubtless  be  possible  in  many 
cases  to  so  arrange  machinery  or  benches 
that  the  operatives  could  all  face  one  di- 
rection, in  which  case  the  light  sources 
could  be  provided  with  reflectors  made 
opaque  on  the  side  facing  the  workman, 
and  thus  remove  this  serious  objection. 
Such  an  arrangement  would  also  remove 
another  of  the  objections  to  direct  light- 
ing, viz.,  the  numerous  cross  lights,  with 
their  attendant  multiple  shadows  produced 
by  the  different  sources.  So  far  as  we  know 
very  little  attempt  has  been  made  to  use 


this  method,  but  it  is  certainly  worth  care- 
ful consideration. 

The  necessity  for  as  complete  diffusion 
as  possible  by  the  different  units  by  means 
of  some  sort  of  diffusing  globe  has  been 
sufficiently  dwelt  upon  to  need  no  further 
argument  here.  Not  only  should  globes 
having  a  high  degree  of  diffusion,  such  as 
fairly  dense  opal  glass  or  heavy  etching 
be  employed,  but  they  should  be  of  as  large 
a  diameter  as  possible  consistent  with  me- 
chanical conditions. 

INDIRECT    LIGHTING. 

Indirect  lighting  is  of  two  kinds.  First,, 
where  the  entire  ceiling  is  kept  white  and 
used  as  the  reflecting  surface ;  and  second,, 
where  a  special  white  reflector  is  provided 
immediately  above  the  source ;  the  light  in 
each  case  being  projected  upward  by  a 
suitable  opaque  reflector  placed  below  the 
lamp.  The  first  method  has  the  rather  se- 
rious practical  objection  of  being  very 
wasteful  of  light,  and  of  requiring  a  fre- 
quent renewal  of  the  white  coating  on  the 
ceiling  in  order  to  maintain  a  definite  de- 
gree of  reflection.  The  second  method  re- 
duces the  amount  of  reflecting  surface  to 
a  comparatively  small  area  which  must 
consequently  have  a  proportionately  high- 
er intrinsic  brilliancy,  and  therefore  ap- 
proaches more  or  less  nearly  the  direct 
lighting  unit  with  a  large  diffusing  globe. 

Physiologically,  indirect  lighting  of  the 
most  complete  kind,  t.  e.,  from  the  entire 
ceiling,  has  the  fault  of  giving  almost  a 
completely  shadowless  illumination,  and  is 
undoubtedly  trying  to  the  eyes,  at  least 
where  a  considerable  degree  of  intensity 
is  required.  Indirect  lighting  is  probably 
best  adapted  for  the  production  of  a  mod- 
erate degree  of  general  illumination  where- 
localized  lighting  is  to  be  used  for  accu- 
rate vision. 

LOCAL    OR    INDIVIDUAL    LIGHTING. 

In  specialized,  or  local  lighting,  each 
Operator  has  a  unit  to  illuminate  his  par- 
ticular field  of  vision  or  region  of  work. 
With  this  system  the  advantage  of  a  di- 
rected light  is  frequently  carried  to  such 
an  excess  as  to  overbalance  the  advan- 
tages. The  relief,  or  perspective,  is  un- 
naturally exaggerated  by  the  comparative 
depth  of  the  shadows. 

These  inherent  faults  may  be  generally 
reduced  by  giving  the  light  the  most  ad- 
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vantageous  direction  possible — simply- 
hanging  up  an  electric  lamp  with  a  reflec- 
tor near  the  work  is  by  no  means  a  gener- 
ally satisfactory  method  of  providing  spe- 
cial illumination.  In  most  cases  the  lamp 
with  its  reflector  should  be  attached  to 
some  rigid  support  so  jointed  that  any  de- 
sired direction  can  be  given  to  the  rays. 

The  question  of  diffusion  must  also  not 
be  lost  sight  of,  even  in  case  of  special 
lighting.  A  diffusing  reflector,  such  as 
aluminum  with  a  brush  finish,  or  the 
pressed  steel  shades  coated  with  aluminum 
paint,  are  much  preferable  to  tin  or  any 
other  polished  surface ;  and  a  frosted  lamp 
bulb  in  addition  will  still  further  improve 
the  illumination. 

Direct  reflection  from  polished  or  oily 
surfaces  is  another  of  the  faults  of  special 
lighting  which  may  become  very  serious. 
This  can  generally  be  avoided  by  using  the 
rigid  support  mentioned  and  properly  plac- 
ing the  lamp.  The  use  of  the  frosted  bulb 
and  diffusing  reflector  also  tends  to  pre- 
vent troublesome  reflections.  It  must  be  re- 
membered that  the  injurious  effect  of  such 
reflections  does  not  depend  upon  the  total 
quantity  of  light  reflected,  but  upon  the 
brightness  of  the  surfaces  seen  by  the  re- 
flected light.  A  small  spot  of  oily  or  highly 
polished  surface  which  would  give  an  ac- 
tual image  of  the  lamp  filament  would  se- 
riously interfere  with  the  general  distinct- 
ness of  vision,  as  well  as  being  irritating 
to  the  eye. 

COMBINATION        GENERAL        AND        SPECIAL 
LIGHTING. 

A  point  upon  which  illuminating  engi- 
neers are  still  of  different  opinions  in  the 
case  of  special  lighting  is  whether  it  is 
better  for  the  eyes  to  have  a  fairly  high  in- 
tensity of  general  illumination,  or  a  very 
low  intensity.  At  first  thought,  from  theo- 
retical considerations,  it  would  appear  that 
a  general  illumination  of  suflicient  inten- 
sity so  that  the  eye  in  looking  away  from 
the  specially  illuminated  field  would  not 
need  to  make  any  considerable  readjust- 
ment would  be  the  better,  it  being  a  famil- 
iar fact  that  the  eye  requires  an  apprecia- 
ble amount  of  time  to  adjust  itself  to  a 
given  intensity  of  field.  On  the  other 
hand,  it  is  also  a  known  fact  that  when 
the  eye  looks  into  a  dark  field  all  the  mus- 


cles are  entirely  relaxed,  which  is  the  con- 
dition of  complete  rest.  When  looking  at 
a  highly  illuminated  special  field,  especially 
one  close  to  the  eye,  as  is  usually  the  case 
in  fine  mechanical  operations,  the  muscu- 
lar parts  of  the  eye  are  contracted  to  their 
full  tension.  To  occasionally  look  into  a 
field  that  is  dark,  without  any  attempt  to 
see  any  of  the  objects  in  it,  which  means 
no  effort  of  the  eye  to  focus  itself,  gives 
complete  relaxation  and  rest  for  that  time. 
Ii  is  probable  that  the  result  of  such  a 
condition  is  much  more  conducive  to  gen- 
eral eye  comfort  than  the  higher  intensity, 
which  naturally  tempts  the  eye  to  focus 
itself  for  vision.  At  all  events,  in  provid- 
ing general  illumination  where  special 
illumination  is  used  on  the  actual  working 
field,  the  greatest  care  must  be  taken  to 
remove  glare.  The  semi-indirect  methods 
of  lighting  are  especially  adapted  to  such 
purposes. 

PHYSIOLOGICAL    EFFECT    OF    COLOR 

The  color  of  light  from  different  arti- 
ficial sources  has  heretofore  been  con- 
sidered of  importance  only  in  those  cases 
iii  which  it  was  necessary  to  distinguish 
the  colors  of  the  objects  illuminated.  With 
the  greater  divergence  of  color  in  the 
more  recent  light-sources,  and  the  greater 
knowledge  of  the  physiological  effect  of 
radiation  in  general,  the  importance  of 
considering  the  color  of  light-sources  on 
purely  physiological  grounds  has  become  a 
serious  matter.  In  fact,  it  is  now  necessary 
not  only  to  study  the  effect  of  the  visible 
radiations,  but  the  invisible  radiations  as 
well.  Dr.  Steinmetz  has  admirably  sum- 
marized the  case  by  pointing  out  that  in 
general  the  effect  of  fatigue  upon  the  eye 
is  simply  a  question  of  the  energy  imparted 
to  it  by  the  radiations  received.  As  the 
blue  end  of  the  spectrum  possesses  much 
less  energy  than  the  red  end,  light  of  this 
color  is  less  fatiguing  to  the  eye.  As  the 
blue,  however,  produces  a  less  visual  effect 
than  the  yellow,  this  effect  is  thereby 
somewhat  counterbalanced;  yellow  being 
the  most  powerful  in  stimulating  vision,  it 
follows  that  from  the  yellow  to  the  blue 
is  the  least  fatiguing  part  of  the  spectrum. 
This  is  simply  an  explanation  of  the  long 
recognized  fact  that  green  light  produces 
the  greatest  amount  of  ease  to  the  eyes. 
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Illumination  and  Industrial 
Accidents 

The  Fidelity  and  Casualty  Company  of 
New  York  have  recently  issued  a  pam- 
phlet on  the  "  Prevention  of  Industrial 
Accidents "  which  is  probably  the  most 
complete  and  valuable  treatment  of  the 
subject  that  has  ever  appeared  in  print. 
The  long  experience  and  practically  un- 
limited facilities  which  this  company  has 
for  gathering  statistics  enables  it  to  treat 
the  subject  in  an  extensive  and  authorita- 
tive manner.  On  the  general  causes  of  in- 
dustrial accidents  insufficient  lighting  is 
placed  first.  On  this  subject  the  authors 
make  the  following  statement : 

Statistics  show  that  the  greatest  number 
of  accidents  occur  during  the  months  of  di- 
minishing light.  Dirty  windows  and  insuffi- 
cient artificial  illumination  often  make  con- 
ditions much  worse  than  they  need  be. 

Great  improvement  in  illumination  may 
be  had  by  whitewashing  the  walls  of  a  dark 
room  at  least  once  a  year.  This  also  saves 
Tnuch  on  the  cost  of  artificial  illumination. 

To  one  who  is  at  all  familiar  with 
mechanical  operations,  and  the  methods 
of  artificial  lighting  which  are  frequently 
tised,  the  general  truth  of  this  statement 
will  cause  no  surprise — or  rather  the  sur- 
prise will  be  that  many  more  accidents 
do  not  occur.  This  is  particularly  true  in 
the  coarser  kinds  of  industrial  work,  such 
as  iron  works,  saw  mills  and  the  like. 
It  is  only  within  comparatively  recent 
times  that  it  has  been  possible  to  ade- 
quately light  such  places  artificially.  It 
was  but  a  short  time  ago  that  the  work- 
man had  to  carry  his  lamp  about  with  him, 
as  did  the  pedestrian  before  the  days  of 
public  street  lighting;  and  the  smoky,  ill- 
:smelling  "torch,"  an  oil  lamp  with  a  solid 


round  wick  and  no  chimney,  has  even  at 
the  present  time  not  entirely  disappeared 
as   a  workman's  illuminant. 

To  leave  any  sort  of  an  industrial  plant 
in  such  a  degree  of  darkness  as  will  in 
any  way  contribute  to  accident  is  to-day 
a  clear  case  of  criminal  negligence,  and 
should  be  so  considered  by  the  courts  in 
cases  of  claims  for  damage.  The  newer 
t3^pes  of  arc  lamp,  the  mercury  vapor 
lamp,  and  the  high  pressure  gas  systems 
have  made  it  easily  possible  to  provide  a 
general  illumination  that  will  afford  as 
great  a  measure  of  safety  to  employees  as 
daylight. 

The  introductory  paragraph  of  the 
pamphlet  quoted  is  the  statement  of  a 
thorougly  proven  fact,  which  by  itself 
should  be  sufficient  to  insure  the  best  of 
artificial  lighting  in  every  industrial  plant : 

Not  only  the  safety  of  workmen,  but  the 
maximum  output  of  the  plant  are  promoted 
by  making  the  physical  surroundings  of  the 
workmen  as  comfortable  as  possible.  Plenty 
of  light,  good  air,  safety  and  comfort  pay  in 
a  financial  sense. 

Experience  has  shown  that  a  sufficient- 
ly high  degree  of  intelligence  to  insure 
the  proper  care  of  employees  cannot  be 
assumed  as  an  invariable  rule,  and  hence 
statutory  provision  must  be  made  to  fur- 
ther safeguard  the  workman.  Here  is  the 
statement  of  a  fact  based  upon  statistics 
from  which  there  is  positively  no  escape. 
Unquestionably,  therefore,  the  illumina- 
tion of  industrial  plants  should  be  regu- 
lated by  law. 

Architecture  and  Illuminating 
Engineering 

While  we  have  discussed  this  subject  in 
its    various   phases   several   times   before. 
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the  last  word  has  by  no  means  been  said, 
nor  will  it  have  been  said  until  the  profes- 
sion of  illuminating  engineering  is  as  fully 
recognized  by  the  architectural  profession 
as  is  electrical  engineering  or  construc- 
tion engineering. 

We  laid  down  the  proposition  in  our  last 
issue  that  if  the  illuminating  engineer  ex- 
pected ever  to  be  thus  recognized  he  must 
show  his  faith  by  his  works.  To  this  end 
two  conditions  must  be  observed :  first,  the 
illuminating  engineer  must  be  an  engineer 
in  fact,  as  well  as  in  claim,  i.  e.,  be  capable 
of  producing  the  most  satisfactory  illumi- 
nation for  a  given  purpose  at  the  minimum 
of  expense;  and  second,  he  must  not  as- 
sume to  dictate  or  advise  beyond  the  limits 
of  his  technical  knowledge  and  skill. 
There  is  no  denying  the  fact  that  these 
two  conditions  have  often  been  trans- 
gressed in  the  past.  In  many  cases  those 
have  assumed  to  give  professional  advice 
on  illuminating  engineering  who  had  no 
valid  claims  to  either  special  technical 
knowledge,  skill,  experience  or  judgment 
in  the  matter.  Such  unfounded  claims 
have  been  put  forward  from  a  number  of 
causes ;  sometimes  for  the  purpose  of  sell- 
ing some  particular  lighting  device,  at 
other  times  to  promote  the  interests  of 
the  company  furnishing  the  illuminant, 
and  again  from  mere  overzealousness  on 
the  part  of  those  who  thought  they  had 
found  a  royal  road  to  a  profession.  In  re- 
jecting such  claims  the  architect  was  act- 
ing within  his  rights  and  fulfilling  his  duty 
to  his  clients. 

It  does  not  follow,  however,  that  be- 
cause some  have  assumed  the  title  of  illu- 
minating engineer  who  had  no  just  claims 
to  it,  that  there  are  no  illuminating-  engi- 
neers.  Even  with  all  the  precautions 
thrown  about  the  title  by  legal  enactment, 
there  are  still  many  *'  quacks "  ready  to 
give  worthless  advice  under  the  profes- 
sional title  of  the  physician.  An  architect 
can  no  more  consistently  reject  illuminat- 
ing engineering  in  toto  than  he  can  reject 
any  other  of  the  branches  of  engineering 
because  there  are  incompetents  among 
those  practicing  it.  While  there  is  much 
yet  to  be  learned  on  the  subject  of  illumi- 
nation, and  while  even  the  oldest  of  illu- 
minating engineers  have  no  large  fund  of 
accumulated  experience  to  draw  from,  the 
fact  remains  that  there  are  a  considerable 


number  of  illuminating  engineers  who  are 
conscientious  and  thorough  students  of  the 
subject,  and  whose  opinions  and  advice 
are  of  positive  practical  value. 

On  the  other  hand,  the  subject  is  one 
which  has  been  comparatively  little  studied 
by  the  architect  in  general,  as  is  shown  by 
the  numerous  cases  of  bad  installations, 
and  equally  clearly  shown  by  the  methods, 
or  lack  of  method,  which  characterizes 
their  work.  There  are  very  few  archi- 
tects who  possess  personally,  or  in  their 
organizations,  the  degree  of  illuminating 
engineering  skill  which  is  possessed  by 
even  the  less  experienced  illuminating  en- 
gineers. 

It  is  decidedly  to  the  architect's  personal 
advantage,  and  a  duty  which  he  owes  to 
his  clients,  to  advance  the  practice  of  illu- 
minating engineering.  To  this  end  he 
should  give  every  possible  encouragement 
and  assistance  to  those  who  are  honestly 
working  to  qualify  themselves  as  prac- 
titioners. For  an  architect  to  turn  down 
the  whole  proposition  is  to  declare  that 
there  is  no  room  for  progress  in  this  very 
important  utility ;  and  to  seek  or  accept  the 
advice  of  specialists  in  lighting,  while  re- 
fusing to  recognize  the  profession  by  title, 
is  merely  a  petty  form  of  stultification.  It 
is  no  more  an  admission  of  weakness  on 
the  architect's  part  to  employ  an  illuminat- 
ing engineer  than  it  is  to  employ  any  other 
specialist  in  engineering;  the  profession 
has  reached  that  point  where  there  is  no 
longer  a  valid  reason  for  rejecting  it  as  a 
false  pretender. 

Illuminating  engineering  is  a  fact,  and 
the  sooner  the  architect  admits  the  fact 
and  handles  it  with  the  same  rigorous 
scrutiny  that  he  does  the  other  facts  per- 
taining to  his  profession,  the  better  it  will 
be  for  himself,  his  clients  and  illuminating 
engineers. 

Status  of  the  Engineering  Profession 

Mr.  William  McClellan,  in  a  letter  to 
the  Engineering  Record,  presents  some 
opinions  on  this  subject  which  are  partic- 
ularly worthy  of  the  attention  of  those 
who  are  striving  to  establish  the  profes- 
sion of  illuminating  engineering.  The  fol- 
lowing paragraph  is  particularly  perti- 
nent: 

"  When  we  recognize  that  before  a  man 
becomes    a    specialist    in    engineering — elec- 
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trical,  mechanical,  civil,  hydraulic,  sanitary, 
illuminating,  or  what  not — he  must  first  be- 
come an  '  engineer  '  in  a  broad  general  sense  ; 
when  our  colleges  and  technical  schools  train 
young  men  who  desire  to  enter  any  branch 
of  the  engineering  profession  so  that  they 
may  worthily  deserve  the  degree  of  '  Bache- 
lor of  Engineering,'  instead  of  one  of  the 
variety  of  degrees  which  they  now  get ;  when 
a  greater  number  of  our  practicing  engineers 
think  more  of  the  human  and  economic  side 
of  their  work  and  become  '  engineers '  in 
reality  instead  of  high-class  mechanics,  then 
a  feeling  of  unity  will  come  into  the  profes- 
sion similar  to  that  which  exists  in  law, 
medicine  and,  to  a  smaller  extent,  among  the 
clergy." 

The  word  "  engineer/'  as  a  title  to  a 
profession,  is  unfortunately  falling  into 
something  of  the  same  degradation 
through  unlicensed  and  miscellaneous  use 
that  has  befallen  the  title  of  "  professor." 
By  right,  the  latter  title  belongs  only  to 
one  holding  a  degree  from  a  regularly 
chartered  and  reputable  institution  of 
learning.  Since  there  is  no  legal  restric- 
tion in  the  matter,  however,  the  title  has 
not  infrequently  been  assumed  for  purely 
commercial  or  social  purposes,  and  as  fre- 
quently bestowed  where  it  was  unjustified, 
as  a  mark  of  personal  compliment.  A 
■'  professor "  to-day,  so  far  as  the  title 
goes,  may  be  anything  from  a  corn  doctor 
to  a  university  president.  The  literal 
meaning  of  the  word  "  engineer  ''  is  very 
broad,  viz.,  any  one  skilled  in  the  use  of 
engines — an  engine  being  an  instrumental- 
ity, as  well  as  a  specific  machine ;  and  so 
we  hear  of  "  commercial  engineers," 
"  publicity  engineers,"  and  so  on  down  the 
line.  Instead  of  advertising  for  a  "  girl 
for  general  housework,"  we  shall  probably 
soon  have  to  seek  the  services  of  a  domes- 
tic engineer ;  and  in  place  of  the  stenog- 
rapher and  office  boy  we  shall  have  the 
correspondence  engineer  and  the  general 
deviltry  engineer. 

Engineering,  in  its  broad,  modern  sense, 
is  simply  and  specifically  the  application  of 
science  to  practical  affairs.  There  will 
naturally  be  as  many  divisions  of  engi- 
neering as  there  are  divisions  of  science 
which  are  applicable  to  the  practical  and 
economic  affairs  of  life.  Before  any  par- 
ticular branch  of  science  can  be  applied 
there  must  be  a  general  broad  basis  of 
knowledge  covering  the  fundamental  prin- 
ciples of  all  science.  Chief  among  these 
is  the  division  now  included  under  the  sub- 


ject of  physics.  This  deals  in  the  broad- 
est possible  way  with  the  subjects  of  mat- 
ter and  force,  which  are  the  very  founda- 
tion of  all  natural  phenomena.  Next  in 
order  is  the  subject  of  chemistry,  which 
is  the  basis  of  life.  These  subjects  form 
the  trunk  of  the  tree  of  scientific  knowl- 
edge, from  which  it  branches  and  sub- 
divides into  a  complex  organism. 

It  is  useless  to  expect  to  produce  the 
fruit  of  results  by  simply  clipping  off  a 
twig  and  sticking  it  into  the  ground.  If 
illuminating  engineers  expect  to  justify 
their  title  in  the  eyes  of  other  engineers 
and  their  own  clients,  they  must  start,  as 
the  others  have  done,  with  the  funda- 
mentals, and  develop  in  an  uninterrupted 
progression  through  the  various  branches 
of  the  subject  of  science.  If  illuminating 
engineering  is  not  reducible  to  a  scientific 
basis  it  is  not  engineering:  it  may  be  an 
art.  It  requires  but  a  superficial  study  of 
the  subject,  however,  to  show  positively 
that  not  only  is  illumination  almost  en- 
tirely a  matter  of  science,  but  that  it  de- 
pends upon  a  greater  number  of  the  divi- 
sions of  pure  science  than  perhaps  any 
other  branch  of  engineering.  Physics, 
chemistry,  physiology,  psychology,  elec- 
tricity, optics,  all  have  an  important  place 
in  its  make-up. 

Mr.  McClellan  makes  an  excellent  svig- 
gestion,  viz.,  that  colleges,  instead  of  giv- 
ing the  numerous  specific  engineering  de- 
grees as  at  present,  should  give  the  one 
general  degree  of  bachelor  of  engineering, 
thereby  indicating  that  the  bearer  of  it 
had  laid  the  broad,  scientific  foundation 
necessary  to  become  an  engineer.  The 
specific  branch  of  engineering,  such  as 
mechanical,  electrical,  etc.,  might  then 
well  be  given  as  a  higher  degree.  If  this 
practice  were  generally  adopted  by  col- 
leges and  universities  we  should  at  least 
have  a  check  against  the  unwarranted  as- 
sumption of  the  title  of  engineer  in  any 
of  its  divisions.  Any  one  then  assuming 
a  particular  title,  such  as  illuminating  en- 
gineer, would  thereby  indicate  only  the 
fact  that  he  had  specialized  on  the  subject 
of  illumination,  such  specialization  being 
based  upon  a  broad  general  knowledge  of 
engineering.  This  would  undoubtedly 
largely  prevent  the  assumption  of  this,  or 
any  similar  engineering  title,  by  those  who 
were  disposed  to  make  unwarranted  use 
of  it. 
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Lighting  of  the  New  York  Subway 
Cars 

The  lighting-  of  the  New  York  Subway 
cars  has  been  recently  brought  into  public 
notice  as  the  result  of  a  publicity  cam- 
paign carried  on  by  the  Evening  Mail. 
Through  this  agitation  the  matter  was 
brought  before  the  Public  Service  Com- 
mission of  this  district  for  a  hearing.  The 
proceedings  before  this  tribunal  are  of 
special  interest  to  illuminating  engineers, 
for  the  reason  that  the  testimony,  which 
in  these  hearings  is  in  the  form  of  "  com- 
plaints," was  to  a  considerable  extent  ex- 
pert, and  dealt  with  the  subject  on  an 
illuminating  engineering  basis.  Perhaps 
a  still  more  interesting  phase  of  the  testi- 
mony was  the  astounding  lack  of  the  most 
elementary  knowledge  of  the  scientific 
principles  of  illumination  on  the  part  of 
the  general  manager  of  the  company  oper- 
ating the  Subway  system  and  similar  inno- 
cence on  the  part  of  the  commissioners. 

The  cars  are  lighted  with  carbon  fila- 
ment incandescent  lamps  placed  along  the 
edge  of  the  ventilating  well  in  the  center 
of  the  car,  and  in  the  roof,  22  lamps  being 
used  in  all.  When  the  Subway  service 
was  first  started  16  c.p.  lamps  were  used, 
but  after  the  "  new  broom "  period  had 
passed  these  were  replaced  with  10  c.p. 
lamps.  As  these  lamps  are  on  the  same 
circuit  with  the  power  there  is  naturally 
a  large  fluctuation  in  voltage,  so  that  the 
lamps  run  off  to  a  half  or  quarter  of  their 
rated  candlepower  when  the  current  is 
first  put  on  full  load.  Clear  lamps  with- 
out reflectors  are  used. 

The  contract  of  the  operating  company 
with  the  city,  which  owns  the  Subway, 
specifies  that  the  lighting  of  the  cars  shall 
be  such  as  to  enable  one  to  read  news- 
paper print  easily.  The  complainants  tes- 
tified that  they  were  unable  to  do  so.  The 
general  manager  of  the  company  testified 
that  they  considered  the  original  16  c.p. 
lamps  gave  too  much  light,  and  they  there- 
fore cut  them  down  to  10.  He  was  not 
•questioned  as  to  whether  this  was  done  as 
a  result  of  a  public  complaint  of  excessive 
light.  It  was  brought  out,  however,  by 
the  expert  electrician  of  the  Commission 
that  the  10  c.p.  lamps  could  be  operated 
at  $40,000  less  cost  a  year  than  the  i6s. 

The  illuminating  engineers  who  testified 


among  the  complainants  dwelt  particularly 
upon  the  evils  of  using  bare,  clear  lamps, 
and  pointed  out  the  great  advantage  that 
would  result  from  the  use  of  proper  re- 
flectors and  partially  frosted  lamps.  The 
general  manager  stated  to  the  Commis- 
sioners that  the  company  would  equip  ex- 
perimental cars  with  all  of  the  different 
methods  suggested,  and  let  them  judge  as 
to  which  was  the  best.  As  a  result  a  train 
was  made  up  of  eight  cars  each  equipped 
in  a  different  manner  as  follows : 

Ten  candle-power  lamps,  unshaded,  such 
as  are  in  use  now. 

Ten   candlepower,   with   conical   shades. 

Sixteen  candle-power  lamps,  unshaded. 

Sixteens,  with  conical  shades. 

Sixteens,  with  lower  part  of  bulb  frosted 
and  upper  part  shaded. 

Sixteens,  with  reflectors. 

Tens,  with  voltage  regulator  to  keep  cur- 
rent steady. 

Sixteens,  with  voltage  regulator. 

Illuminometer  measurements  were  made 
on  the  different  systems,  as  well  as  general 
observations  of  the  effect  upon  the  eyes 
and  the  ease  with  which  print  could  be 
read.  The  conclusions  arrived  at  by  the 
experts  were  as  follows : 

That  16  candle-power  lamps,  with  frosted 
ends  and  crystal  shades,  gave  the  best  re- 
sults— a  light  that  made  it  possible  for  pas- 
sengers to  read  conveniently  and  with  com- 
fort, as  the  operating  contract  between  the 
Interborough  Rapid  Transit  Coinpany  and 
the  city  requires. 

That  the  10  candle-power  lamps,  similarly 
frosted  and  shaded,  were  better  than  the  bare 
lamps  now  in  use,  but  not  bright  enough  to 
read  without  eye  strain. 

That  the  unshaded,  unground  i6s  gave  bet- 
ter general  illumination  and  made  reading 
easier  than  the  unshaded  los,  but  that  the 
results  were  not  so  good  as  with  shades  and 
partially  frosted  bulbs. 

That  the  i6s  with  tinned  reflectors  gave  an 
unpleasant  glare. 

That  the  10  candle-power  lamps  as  used 
since  the  Interboro  substituted  them  for  the 
i6s  were  entirely  too  dim  for  the  comfort  of 
the  passengers. 

Notwithstanding  that  this  report  is  de- 
cidedly in  favor  of  the  use  of  partially 
frosted  bulbs  and  reflectors,  the  Commis- 
sion has  waived  this  point  and  merely  re- 
quired the  company  to  replace  the  16  c.p. 
lamps  as  originally  used.  Those  who  at- 
tempt to  read  will  find  their  papers  some- 
what better  lighted,  but  the  majority  of 
passengers,  and  especially  the  strap-hang- 
ers— that  large  and  long-suffering  portion 
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of  the  community — will  have  a  greater 
glare  in  their  eyes  than  before.  On  the 
whole,  it  is  doubtful  if  this  order  will  be 
for  the  greatest  good  of  the  greatest  num- 
ber. There  is  no  possible  excuse  for  the 
Commission  not  requiring  the  installation 
of  the  system  shown  to  be  best  by  the  ex- 
perts in  the  case.  The  additional  cost  as 
compared  with  the  cost  of  equipment  and 
operating  expense  would  be  a  mere  baga- 
telle, and  as  the  last  report  of  the  com- 
pany showed  that  their  total  cost  of  carry- 
ing passengers  is  approximately  2  cents 
each,  they  have  no  particular  claim  on  the 
court  for  mercy. 

While  illuminating  engineers  may  con- 
gratulate themselves  to  the  extent  that  the 
matter  was  referred  to  experts  and  inves- 
tigated in  accordance  with  well  recognized 
principles  of  the  science,  they  must  feel 
a  sense  of  disappointment  and  regret  that 
the  case  was  not  decided  on  the  merits  of 
the  evidence. 

The  Subway  stations  are  still  travesties 
on  modern  illumination,  and  the  fact  that 
the  tungsten  lamp  would  completely  let 
the  company  out  of  the  blunders  which 
were  made  in  the  original  installation, 
should  be  a  sufficient  cause  to  require  the 
immediate  overhauling  of  the  lighting  so 
as  to  bring  it  up  to  modern  practice.  It 
remains  to  be  seen  what  the  Commission 
will  do  in  this  regard. 

The  Fifth  Annual  Meeting  of  the 

National  Commercial  Gas 

Association 

The  fifth  regular  annual  meeting  of  this 
association  was  held  in  the  Concert  Hall 
of  the  Madison  Square  Garden  December 
14  to  17.  The  attendance  at  this  meet- 
ing, the  interest  displayed  in  the  proceed- 
ings, and  the  increasing  list  of  member- 
ship are  all  strong  evidences  of  the  vitality 
and  importance  of  this  association.  Those 
who  in  the  beginning  prophesied  that  it 
was  "  doomed  to  failure  "  have  not  added 
to  their  reputation  as  prophets. 

There  were  three  papers  presented  on 
lighting  subjects,  viz. :  "  Street  Lighting,'' 
by  E.  N.  Wrightington ;  "  The  Future 
of  Gas  for  Store  Lighting,"  by  R.  R. 
Young;  and  "  The  Necessity  of  an  Artistic 
Gas  Fixture."  by  LaForrest  F.  Blyler. 
The  review  of  these  papers  will  be  found 
in  another  department. 


On  Friday  evening,  December  17,  a 
joint  meeting  of  the  New  York  Section  of 
the  Illuminating  Engineering  Society,  and 
this  association  was  held  in  the  Concert 
Hall.  The  programme  consisted  of  a 
stereopticon  lecture  by  Mr.  H.  Thurston 
Owens  on  "  Street  Lighting  Fixtures," 
and  a  paper  by  Messrs.  Lansingh  and  Rowe 
on  "  Modern  Gas  Lighting  in  the  Home, 
Office  and  Store,"  presented  by  Mr.  Rowe. 

The  officers  elected  for  the  ensuing  year 
are  as  follows : 

President, — E.  N.  Wrightington,  of 
Boston. 

First  Vice-President, — H.  B.  McLean, 
of  New  York. 

Second  Vice-President, — Carl  H.  Graf, 
of   Indianapolis. 

Third  Vice-President, — A.  V.  Wain- 
wright,  of  New  York. 

Secretary,^ — L.  S.  Bigelow,  of  New 
York. 

Treasurer, — P.  S.  Young,  of  Newark, 
N.  J. 

The  British  Illuminating  Engineer- 
ing Society 

The  final  step  in  the  organization  of  the 
British  Illuminating  Engineering  Society 
was  taken  on  the  evening  of  November 
18,  when  the  first  president.  Prof.  Syl- 
vanus  P.  Thompson,  was  formally  inau- 
gurated. That  a  man  of  Professor 
Thompson's  ability  and  world-wide  recog- 
nition has  accepted  the  chief  place  in  the 
society's  official  staff  is  a  sufficient  evi- 
dence that  illuminating  engineering  is  to 
assume  a  position  as  a  distinct  branch  of 
science  and  a  legitimate  profession,  not 
only  in  England  and  the  British  posses- 
sions, but  throughout  the  continent  of 
Europe.  Professor  Thompson  is  familiar 
to  every  American  student  of  electricity 
through  his  admirable  books  on  the  sub- 
ject. There  are  few  scientists  in  the 
world  to-day  who  can  be  classed  with  Pro- 
fessor Thompson  in  the  ability  to  make 
scientific  subjects  not  only  plain  but  posi- 
tively attractive  and  readable. 

While  America  was  the  first  to  give  the 
new  science  a  "  local  habitation  and  a 
name,"  much  work  of  a  highly  scientific, 
engineering  character  had  been  previously 
done  in  England.  It  would  surprise  many 
American  illuminating  engineers  to  find 
how  much   that   has   come   up   since  the 
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foundation  of  our  own  society  had  been 
wholly  or  in  part  investigated  and  de- 
scribed previously  in  English  publications. 
The  subject  of  science  in  general  has  no 
particular  place  or  country,  but,  like  na- 
ture herself,  of  w^hich  it  is  a  study,  is 
world-wide.  The  human  eye  is  the  same 
in  structure,  and  the  basis  of  the  illumina- 
tion which  will  best  serve  its  purpose  the 
same  in  England  as  in  America. 

The  two  societies  are  working  for  a 
common  purpose,  and  should  therefore 
supplement  each  other's  work  to  a  large 
extent.  The  sympathy  and  union  between 
the  two  societies  in  their  common  field 
can  therefore  not  be  too  close. 

Following  the  inaugural  address  appre- 
ciative speeches  were  made  by  Sir 
Boverton  Redwood,  A.  P.  Trotter,  Dr. 
Walmsley  and  Mr.  W.  Mordey,  past  presi- 
dents of  the  Institution  of  Electrical  En- 
gineers, and  by  Dr.  Haldane,  F.  R.  S.,  one 
of  the  Gas  Referees  and  a  prominent 
physiologist  of  London.  The  character  of 
these  speakers  shows  the  variety  of  sup- 
port that  is  being  given  to  the  society. 

The  Illuminating  Engineer  extends 
its  heartiest  congratulations  upon  this 
most  successful  inaugural  meeting. 

Illuminating  Engineering  as  Viewed 
by  the  British  Technical  Press 

The  formal  launching  of  the  British 
Illuminating  Engineering  Society,  as 
noted  above,  has  naturally  brought  out 
some  interesting  comments  by  the  English 
technical  press.  Journals  devoted  to  the 
gas,  electricity  and  acetylene  lighting  in- 
dustries in  England  are  numerous,  and 
generally  of  an  exceptionally  high  class. 
Their  editorial  utterances  on  the  subject 
may  therefore  be  taken  as  representing 
the  opinions  of  their  constituents  in  re- 
gard to  the  movement  looking  toward  the 
establishment  of  illuminating  engineering 
as  a  distinct  science  and  profession. 

The  Journal  of  Gas  Lighting,  now  in  its 
sixty-first  year,  may  be  considered  the 
dean  of  technical  journals  dealing  with 
illuminants.  It  is  apparently  not  yet  pre- 
pared to  acknowledge  that  illumination  is 
a  branch  of  engineering,  as  its  editorial 
on  the  inaugural  meeting  is  headed  "  The 
Art  of  Illumination."  While  admitting 
the    general    usefulness    of    the    Society 


along  its  professed  lines,  the  Journal  has 
some  misgivings  as  to  the  effect  of  com- 
mercial rivalry  between  gas  and  elec- 
tricity may  ultimately  have  upon  its  pro- 
ceedings. The  editorial  is  particularly 
sound  in  its  observations  and  advice. 
Among  these  are  the  following: 

The  predominant  claim  for  the  society  is 
that  it  will  present  to  the  art  of  illumination 
an  impartial  platform.  So  long  as  it  does 
this,  so  long  as  it  avoids  questions  of  com- 
mercial contention,  and  devotes  itself  ex- 
clusively to  matters  of  common  corcern — 
and  there  are  many  in  which  the  whole  of 
the  illuminating  agents  are  interested,  to- 
gether with  physiologists,  ophthalmic  sur- 
geons, architects,  builders,  road  surveyors, 
and,  in  fact,  the  whole  body  politic — all  will 
be  well.  The  society  has  started  well.  That 
is  agreed.  It  has  before  it  a  big  expanse  for 
useful  exploration  work.  That  too  is  agreed. 
It  is  the  keen  commercial  rivalry  that  we 
fear  will  undermine  the  platform  of  im- 
partiality. There  is  one  thing  the  society 
must  guard  against,  and  that  is  any  attempt 
to  accomplish  too  much  in  a  short  space  of 
time.  Ambitions  are  great ;  but  there  must 
be  care  in  their  pursuit. 

The  Gas  World,  which  has  generally 
been  favorably  disposed  toward  the  for- 
mation of  the  Society,  reports  the  in- 
augural meeting  without  comment. 

The  Electrical  Times  says : 

Professor  Thompson,  as  we  understood 
his  argument,  appears  to  have  convinced 
himself  that  the  illuminating  engineer,  as  a 
separate  entity,  can  be  fully  justified.  If 
that  be  his  view  we  cannot  quite  appreciate 
it.  True,  there  is  a  lot  to  be  done  in  ar- 
tistic shading  and  grouping,  but  we  shall 
have  young  ladies  from  Liberty's  competing 
for  that  sort  of  business  if  we  carry  it  too 
far.  But  how  can  the  illuminating  engineer 
stop  the  increase  of  progressive  myopia  or 
short-sightedness?  He  can  assist  those  who 
already  demand  a  better  light,  but  he  can 
do  no  more  for  posterity  than  the  dentist  can 
do  for  their  teeth. 

Electricity  thinks  that  the  Society  has 
a  possible  future. 

The  latest — the  Illuminating  Engineering 
Society — appears  able  to  meet  all  criticism 
and  bids  fair  to  justify  its  existence.  There 
is  a  wide  field  for  research  ard  inquiry  in  the 
little  known  subject  of  scientific  illumination, 
and  the  society  has  my  hearty  good  wishes 
for  a  prosperous  future. 

Electrical  Industries  treats  the  whole 
subject  facetiously,  which  seems  to  be  its 
natural  manner  of  speech.  After  inti- 
mating that  those  responsible  for  its  for- 
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mation  have  an  ulterior  selfish  motive,  it 
goes  on  to  say : 

Further  jocular  references  on  one  side,  it 
must  be  confessed,  that  there  is  a  vast  deal 
of  work  in  front  of  this  new  organization. 


We  are  ready  to  admit  that  lighting  prob-       first  meeting. 


lems  and  the  standardization  of  lighting; 
units  and  terms  (where  chaos  at  present 
reigns  supreme),  are  in  urgent  need  of 
settlement  and  adjustment,  and  we  are 
equally  ready  to  congratulate  Mr.  Leon 
Gaster   upon  the  undoubted   success   of   his 


Notes  and  Comments 


Cortelyou  Favors  Publicity  for  Lighting 
Companies 

Roosevelt's  right-hand  man  demands 
A  square  deal  for  public 
service  corporations. 
The  address  of  President  Cortelyou  of 
the  Consolidated  Gas  Company  of  New 
York  before  the  National  Commercial 
Gas  Association  convention  is  worthy  of 
attention  both  on  account  of  his  own  per- 
sonal prominence  and  the  magnitude  of 
the  interest  which  he  represents.  His 
utterances  on  the  subject  of  publicity  are 
certainly  sane  and  fair  and  should  be  care- 
fully pondered  by  both  consumer  and  pro- 
ducer. The  following  quotations  from  his 
speech  are  reported  by  the   Tribune: 

"  You  put  the  people  in  a  position  to  be 
just  and  fair  when  you  are  frank  with  them," 
he  said. 

"  They  know  that  men  cannot  be  expected 
to  engage  in  the  lighting  industry,  any  more 
than  in  any  other,  that  capital  is  not  at- 
tracted to  business  undertakings,  unless  a 
fair  profit  is  assured,"  continued  Mr.  Cor- 
telyou, "  and  unless  initiative  and  inventive 
genius  and  business  sagacity  shall  have 
ample  room  for  their  expression  and  for 
their  reward. 

"  Great  as  America  is  among  the  com- 
mercial nations  of  the  world,  we  shall  yet 
stifle  her  growth  and  injure  her  producers 
and  consumers  alike  if  we  put  too  severe 
restrictions  upon  these  elements  essential  to 
her  prosperity.  Let  there  be  the  safeguards 
of  regulation  or  supervision,  or  whatsoever 
may  be  the  designation  of  that  official  over- 
sight which  honest  men  need  not  fear,  and 
which,  if  intelligently  and  fearlessly  exer- 
:ised,  can  do  justice  to  corporation  and 
citizen  alike. 

"  But  let  it  be  clearly  understood  that 
supervision  does  not  mean  management  and 
that  you  cannot  put  unjust  burdens  or  un- 
just limitations  upon  the  corporation  and  in 
the  same  breath  exact  the  best  service  and 
the  lowest  rates. 

"  Speaking  broadly,  I  firmly  believe  that, 
in  the  first  instance,  the  public  is  much  more 
concerned  in  the  character  of  the  service  it 
receives  than  in  the  precise  rate  it  pays  for 
such  service,  and  I  wish  that  in  the  proper 


regulation    of    our    corporations    this    con-- 
sideration  might  receive  greater  weight. 

"  What  I  am  saying  is  certainly  plain; 
enough  to  admit  of  no  misconception,  but  I 
will  put  it  in  another  form  to  make  mis- 
understanding impossible. 

"  What  the  public  wants  and  must  and 
will  have  are  efficient  service,  fair  and  im- 
partial treatment,  and  such  degree  of  pub- 
licity of  corporate  business  affairs  as  wilh 
leave  no  reasonable  man  in  doubt  that  the 
relation  between  the  corporation  and  the 
public  is  one  consistent  with  the  rights  of 
both. 

"  I  believe  that  immeasurably  the  greatest 
immediate  benefit  that  can  come  to  public 
utility  corporations  will  be  through  taking 
the  people  into  their  confidence.  When 
they  have  done  this  they  have  impregnable 
ground  from  which  to  defend  themselves 
against  unjust  attack." 

Philadelphians  Still  Anxious  for   More   Light: 

everybody  wants  his  street  lighted  as 
well  as  the  next. 
Before  the  installation  of  the  memorial 
lighting  fixtures  around  the  City  Hall  a 
year  ago  last  fall,  the  only  really  bright 
thing  in  Philadelphia  was  the  fronts  of 
the  moving  picture  theatres.  Since  its 
historic  celebration,  however,  Philadel- 
phians have  been  fairly  agog  over  the 
question  of  better  lighting.  As  previously- 
noted  in  these  columns,  a  fine  new  instal- 
lation is  now  being  put  up  in  Market- 
street,  its  widest  business  thoroughfare. 
The  Walnut  street  merchants  have  pri- 
vately lighted  the  business  section  of  that 
thoroughfare  for  the  past  year,  and  va- 
rious business  men's  associations  have 
been  formed  for  the  purpose  of  securing 
light  for  their  particular  sections.  All  of 
this  is  well.  Wherever  business  naturally 
centers  there  should  be  light  in  abundance. 
But  while  glorying  in  these  more  or  less 
spectacular  installations  it  is  well  not  to 
forget  the  dark  spots  and  outlying  sec- 
tions. On  this  point  the  Record  has  the 
following  very  sensible  advice,  which  is  of" 
more  than  local  application: 
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It  is  all  right  to  light  up  Market  street  in 
such  a  way  as  to  make  that  thoroughfare  a 
perfect  model  of  radiance.  Who  objects? 
Nobody.  It  is  becoming  more  and  more  a 
grand  crosstown  midway,  and  deserves  all 
the  attention  it  can  get  in  the  matter  of  pav- 
ing and  lighting  and  everything  else. 

But  in  making  Market  street  a  shining 
path  outrivaling  the  aurora  borealis,  is  there 
not  danger  of  neglecting  other  sections  of 
the  city?  How  about  certain  dark  spots  such 
as  that  at  Wayne  avenue  under  the  Reading 
road?  There  are  hundreds  of  these  un- 
lighted  places  in  the  built-up,  as  well  as  out- 
lying, parts  of  the  city.  They  are  just  the 
scenes  for  hold-ups  and  other  outrages.  Why 
not  light  these  crime  corners  before  proceed- 
ing to  make  Market  street  so  brilliant  as  to 
hurt  the  eyes? 

Fiat  lux ;  but  let  the  light  shine  in  the 
dark  places. 

Another  City    to    Be  "The    Best    Lighted 
Town  in  the  West" 

POMONA^  CAL.j  PLANS  TO  MAKE  THIS  CLAIM. 

The  follov\?ing  special  to  the  San  Jose 
Herald  tells  the  story : 

The  local  City  Trustees  and  Business  Men's 
Association  are  making  plans  for  the  light- 
ing of  principal  streets  in  Pomona  which,  if 
consummated,  will  give  the  city  the  best  sys- 
tem of  street  illumination  in  the  West.  It 
is  proposed  to  erect  lofty  steel  ornamental 
arches  across  the  streets  at  regular  intervals, 
upon  which  will  be  a  series  of  electric  lamps. 
If  the  property  owners  along  the  streets  pro- 
posed for  illumination  will  pay  for  the 
arches,  the  city  will  pay  the  cost  of  the  light- 
ing. 

Public  Lighting  as  a  Monument  to  History 

PHILADELPHIA    PLANNING    AN     HISTORICAL 
LIGHTING    INSTALLATION    FOR    INDE- 
PENDENCE   SQUARE. 

Philadelphia  was  the  first  city  of  the 
Union  to  utilize  the  modern  lamp  post  as 
an  historical  monument.  This  was  done 
in  a  very  fitting  manner  in  the  installation 
placed  about  the  City  Hall.  That  this  has 
met  with  general  public  favor,  both  from 
the  practical  and  sentimental  viewpoints, 
is  evidenced  by  the  fact  that  plans  are  now 
being  matured  to  place  an  even  more  elab- 
orate system  in  Independence  Square,  in 
which  is  situated  one  of  the  most  cher- 
ished of  the  relics  of  the  foundation  of  our 
nation,  viz.,  the  so-called  Independence 
Hall.  The  following  interview  reported 
by  the  Press  gives  interesting  details: 

Said  Chief  McLaughlin  yesterday: 

"  Mayor  Reyburn  has  suggested,  and  I  am 


working  on  the  details  of  some  56  memorial 
lamps  to  be  placed  in  Independence  Square. 
They  are  to  be  of  artistic  design  and  each 
is  to  have  engraved  on  the  specially  designed 
globes  the  name  of  the  respective  signer  in 
whose  honor  the  lamp  is  erected. 

"  Furthermore,  it  is  proposed  in  the  res- 
toration of  Independence  Hall  to  work  out 
an  illuminating  system  which,  through  elec- 
tricity, will  represent  the  history  of  illumi- 
nation from  the  Revolutionary  times  down. 
The  tallow  dip,  the  oil  lamp,  the  what-not, 
are  all  to  be  worked  out  in  detail,  but  with 
the  electrical  current  as  the  source  of  power." 


New  York,  December  4,  1909. 
To  the  Editor: 

Dear  Sir  :  It  is  with  pleasure  and  even 
with  a  certain  kind  of  satisfaction  that  I 
take  the  liberty  of  expressing  my  high  ap- 
preciation as  to  your  excellent  editorial 
on  "  Engineering  and  Esthetics."  In  a 
very  eloquent  manner  you  uphold  what  I 
have  advocated  and  pleaded  for  in  my  ar- 
ticle on  "  Rudiments  of  Illuminating  En- 
gineering," published  in  your  magazine 
April,  1908,  and  especially  in  my  lecture 
on  "  Engineering  Problems  in  Illumina- 
tion ''  delivered  at  the  second  convention 
of  the  Illuminating  Engineering  Society. 

But  it  is  not  only  appreciation  and  sat- 
isfaction which  induces  me  to  write  these 
lines,  but  rather  it  is  in  the  interest  of 
the  illuminating  engineering  profession  to 
remind  of  the  fact  that  one  must  offer 
original  and  practical  results  in  order  to 
be  recognized,  and  that  an  engineer  is 
supposed  to  produce  engineering  feats.  A 
year  ago  I  was  kind  of  discouraged  by  the 
attitude  in  certain  quarters  of  our  society, 
in  fact,  by  the  general  spirit  manifested  on 
occasion  of  the  second  convention  of  the 
Illuminating  Engineering  Society,  which 
went  so  far  as  to  deplore  my  tendencies- 
in  illuminating  engineering. 

At  the  last  meeting  of  the  New  York 
Section  of  the  Illuminating  Engineering- 
Society  and  in  connection  therewith  in 
your  editorial  mentioned  above,  I  find  that 
the  recognition  of  real  illuminating  engi- 
neering is  about  to  be  sanctioned  more 
efficiently,  and  I  greet  this  movement  as 
the  beginning  of  a  new  era  for  the  pro- 
gressing illuminating  engineer. 
Very  truly  yours, 

Alfred  A.  Wghlauer. 
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The  Gas  Show 


The  Gas  Show  now  being  held  (Dec. 
16-22)  in  the  Madison  Square  Garden  in 
this  city,  under  the  auspices  of  the  Na- 
tional Commercial  Gas  Association,  must 
be  looked  upon  as  the  representative  ef- 
fort of  the  gas  industry  in  this  country  to 
exhibit  the  popular  uses  of  their  product. 
It  differs  from  the  Electrical  Shows  that 
are  annually  held,  here  and  in  other 
■cities,  in  being  conducted  by  a  national 
organization  instead  of  by  private  enter- 
prise. This  ought  to  result  in  a  just  bal- 
ance of  representation  between  the  vari- 
ous branches  of  the  industry, — as  it  ap- 
parently does.  In  a  word,  the  gas  indus- 
try of  this  country  is  on  public  exhibition. 
Even  a  cursory  glance  over  the  exhibition 
room  will  impress  the  beholder  with  the 
fact  that  illuminating  gas  is  still  one  of 
the  great  modern  illuminants;  and  a  more 
detailed  study  will  show  what  revolution- 
ary changes  gas  has  made  in  domestic 
economy  and  in  many  manufacturing 
processes.  The  "  show  "  is  up  to  its  op- 
portunities and  the  demands  made  upon 
it.  It  is  an  impressive  spectacle  and  an 
instructive  exhibition. 

The  illumination  is  particularly  note- 
worthy. The  impression  is  very  distinct 
on  entering  the  hall  that,  while  it  is  bril- 
liantly illuminated,  there  is  no  undue 
strain  upon  the  eyes ;  and  particularly  im- 
pressive is  the  daylight  quality  of  the 
light.  The  fact  brought  out  scientifically, 
and  frequently  alluded  to  in  these  pages, 
that  the  mantle  gas  lamp  is  the  nearest 
approach  to  daylight  in  color  quality  of 
any  of  the  regular  commercial  light- 
sources  of  to-day,  is  given  an  impressive 


ocular  demonstration  in  this  exhibition. 
The  arrangement  of  the  illumination  is  in 
excellent  taste;  a  triple  row  of  chandeliers 
supporting  gas  arcs  being  suspended  from 
the  roof,  and  the  arches  of  the  upper 
balcony  outlined  with  mantle  burners  and 
opalescent  globes.  The  result  is  attractive 
and  pleasing  without  being  strained  or 
overdone. 

It  is  not  the  place  here  to  go  into  a  de- 
tailed description  of  the  many  individual 
exhibits.  It  will  suffice  to  say  that  the  show 
is  a  decided  success,  and  a  fair  representa- 
tion of  this  great  national  industry. 

There  is  one  important  manufacturing 
interest  connected  with  the  gas  lighting 
industry,  however,  which  is  decidedly 
"  conspicuous  by  its  absence,"  and  that  is 
the  fixture  trade.  The  extent  to  which 
fixture  manufacturers  have  given  them- 
selves over  to  electric  lighting  and  have 
ceased  to  progress  in  the  design  of  gas 
lighting  fixtures  was  fully  brought  out  in 
a  paper  read  before  the  Association, 
which  will  be  found  abstracted  elsewhere. 
Price  will  determine  the  purchase  of  an 
article  to  a  certain  extent  with  every  one, 
and  wholly  with  a  certain  class  of  pur- 
chasers ;  and  so  will  quality.  When  a 
given  commodity  possesses  both,  as  gas 
light  unquestionably  does,  it  is  inconceiv- 
able that  alert  business  men  should  neglect 
either.  Better  gas-fixtures  are  a  crying 
need  at  the  present  time,  and  there  is  an 
opportunity  for  both  profitable  effort  on 
the  part  of  the  manufacturers,  and  a 
means  of  extending  trade  on  the  part  of 
the  gas  producers  by  seeking  to  supply 
this  demand. 
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The  Relation  of  Street  Lighting  to  Night  Traffic 


By  John  M.  Connelly. 


Denver  is  known  throughout  the  coun- 
try as  the  "  City  of  Lights."  The  justice 
of  this  term  will  not  be  questioned  by  any 
one  who  has  compared  the  down-town 
streets  of  Denver  with  similar  streets  in 
cities  of  similar  size.  Most  of  the  lights 
which  turn  night  into  day  in  the  business 
streets  of  Denver  are  private  lights,  elec- 
tric signs  and  window  illuminations.  The 
city  government  has  done  much,  and  has 
done  it  in  artistic  fashion,  to  light  the 
streets;  but  in  the  business  area  the  ad- 
vertiser has  quite  outdone  the  "  city  hall." 

It  would  seem,  therefore,  that  Denver 
is  a  good  city  in  which  to  study  the  in- 
fluence of  private  lighting  on  the  even- 
ing traffic  in  the  streets.  The  Denver  Gas 
&  Electric  Company,  acting  on  the  sug- 
gestion of  its  president,  Mr.  Henry  L. 
Doherty,  has  made  a  fairly  complete  count 
of  the  persons  passing  seven  selected 
points  in  the  city.  The  figures,  with  some 
conclusions  which  seem  justified  by  the 
same,  are  here  presented : 

METHOD   OF    COUNTING. 

Men  were  chosen  for  the  work  of  count- 
ing, and  each  provided  with  automatic 
registers,  which  will  keep  tally  as  fast  as 
the  thumb  can  be  pressed  on  the  indi- 
cator. The  points  selected  were  the  in- 
tersections of  certain  streets.  Eight  men 
were  employed  to  keep  tally  on  the  foot 
passengers ;  two  on  each  side  of  the  street, 
about  50  ft.  back  from  the  corner,  each 
way.  In  this  way  each  foot  passenger 
was  counted  twice — with  certain  excep- 
tions to  be  noted  later — and  in  making  up 
the  final  totals  this  duplication  is  allowed 
for.  Other  men  had  charge  of  counting 
the  street  cars ;  others  counted  the  vehi- 
cles, including  bicycles,  horses  and  car- 
riages and  motor  cars;  others  estimated 
the  number  of  passengers  in  the  street 
cars,  and  still  others  counted  the  number 
of  passengers  in  the  vehicles. 

Everything  was  done  to  insure  accu- 
racy; and  it  was  felt  best  that  all  depar- 
tures from  accuracy  should  be  under- 
statements   rather    than    overstatements. 


Thus  the  men  who  counted  street  car  pas- 
sengers knew  the  capacity  of  each  kind 
of  street  car  passing.  It  was  easy  to  count 
the  full  cars,  easy  to  count  the  empty  seats 
and  make  the  deductions  in  cars  that  were 
nearly  full,  easy  to  count  the  passengers 
in  cars  that  were  nearly  empty.  It  was 
impossible  to  make  accurate  count  of  the 
passengers  in  crowded  cars,  and  there- 
fore these  were  put  down  in  the  total  sim- 
ply at  capacity.  The  hours  of  counting 
were  from  5.30  to  9.30  p.m.  This  included 
both  the  evening  rush  homeward  from 
business  and  the  later  and  smaller  crowd- 
ing down  to  the  theaters.  At  both  these 
times  Denver  cars  are  commonly  crowded 
to  the  steps,  so  there  is  no  doubt  that  the 
total  number  of  street  car  passengers  was 
much  larger  than  that  given  here. 

The  count  of  vehicle  passengers  is  sub- 
stantially exact.  The  count  of  foot  is 
exact,  with  two  exceptions.  Curtis  street 
is  the  theater  street  of  the  city.  It  has 
already  been  explained  that  the  number 
of  foot  passengers  is  added  together  and 
divided  by  two  to  get  the  number  here 
given.  Owing  to  the  way  the  street  cars 
arrive  in  the  theater  region  of  Curtis 
street  it  is  certain  that  the  majority  of 
the  theatergoers  would  pass  only  one 
counter  before  going  to  their  chosen  place 
of  amusement;  yet  here,  as  everywhere 
else,  the  count  is  divided  by  two.  No 
other  method,  indeed,  was  practical.  The 
visitors  to  the  Orpheum  Theater  on  Wel- 
ton  street  were  also  figured  as  being 
counted  twice,  though  almost  none  of  them 
were  really  counted  more  than  once. 

The  figures  presented  are  therefore  as 
accurate  as  it  is  possible  to  make  them; 
and  where  absolute  accuracy  is  impossible 
the  figures  err  on  the  side  of  conservation. 

Details  of  the  Count, 
sixteenth  and  curtis  streets. 

Vehicles 2,866  ' 

Street  cars 460 

Street  car  passengers 23,450 

Vehicle  passengers 8,598 

Foot  passengers 43,421 

Total  passengers 75>469 
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FIFTEENTH    AND    ARAPAHOE   STREETS. 

Vehicles 1,834 

Street  cars 697 

Street  car  passengers 34,850 

Vehicle  passengers S,502 

Foot  passengers i4,oi5 

Total  passengers 54,367 

The  big  tramway  "  loop "  is  just  off 
Fifteenth  and  Arapahoe  streets.  This  ac- 
counts for  the  disproportionate  number  of 
street  car  passengers  as  compared  with 
foot  passengers. 

SIXTEENTH    AND    CALIFORNIA    STREETS.. 

Vehicles 1,509 

Street  cars 373 

Street  car  passengers 18,650 

Vehicle  passengers 4,527 

Foot  passengers 9468 

Total  passengers 32,645 

SEVENTEENTH    AND    LARIMER    STREETS. 

Vehicles  1,864 

Street  cars 289 

Street  car  passengers 7,225 

Vehicle  passengers 5,592 

P'oot  passengers 12,580 

Total  passengers 25,397 

Larimer  street  is  one  of  the  old  streets 
of  the  town,  once  containing  the  best  busi- 
ness houses,  now  largely  given  over  to 
second-hand  stores  and  pawnshops,  but 
gradually  coming  to  its  own  again. 

FIFTEENTH    AND    WELTON    STREETS. 

Vehicles 620 

Street  cars 597 

Street  car  passengers 29,850 

Vehicle  passengers 1,860 

P'oot  passengers 8,036 

Total  passengers 39,746 

Fifteenth  street  is  the  street  car  street, 
the  one  favored  by  the  tramway  company. 
The  discrepancy  between  the  number  of 
cars  on  this  and  Sixteenth  and  Seven- 
teenth streets  will  be  noticed  at  once. 

SEVENTEENTH    AND    STOUT    STREETS. 

Vehicles 912 

Street  cars 256 

Street  car  passengers 12,470 

Vehicle  passengers 2,689 

Foot  passengers io;i77 

Total  passengers 25,336 


BROADWAY   AND   COLFAX. 

Vehicles  2,757 

Street  cars 597 

Street  car  passengers 31,450 

Vehicle  passengers 7,271 

Foot  passengers 4,576 

Total  passengers 43,297 

The  crossing  here  listed  is  on  the  edge 
of  the  business  district  proper,  but  on  the 
line  that  all  the  chief  street  car  lines  pass 
in  coming  from  the  largest  residence  dis- 
trict downtown.  It  is  probably  the  only 
place  in  Denver  where  the  number  of 
vehicle  passengers  is  greater  than  the 
number  of  pedestrians. 

PASSENGERS   AND  LIGHTS. 

Just  as  they  stand,  the  above  figures  are 
of  immense  value  to  all  Denver  merchants 
and  to  all  prospective  investors  in  real 
estate.  The  worth  of  a  business  location 
primarily  depends  upon  the  number  of 
people  who  pass  it  during  business  hours. 
The  value  of  each  passerby  to  the  real 
estate  depends  largely  on  the  nature  of 
the  view  he  gets  of  the  business  houses 
passed.  Thus  a  thousand  pedestrians  are 
obviously  more  valuable  to  a  storekeeper 
in  any  given  locality  than  a  thousand  per- 
sons passing  on  street  cars.  The  problem 
of  the  merchant  is  thus  first  to  learn  the 
main  channel  of  pedestrian  travel,  and, 
second,  to  draw  the  greatest  possible 
amount  of  the  current  his  way. 

Here  is  where  some  further  investiga- 
tions are  of  value.  The  company  not  only 
counted  the  passers  by  each  location,  but 
counted  the  lights  and  figured  up  the  can- 
dle power  for  a  block  each  way  from  the 
places  of  counting. 

The  result,  reduced  to  figures,  are 
rather  startling.  They  show  that  lights — 
that  is,  window  illumination  and  electric 
signs — have  much  more  to  do  with  deter- 
mining the  evening  flow  of  pedestrian 
traffic  than  the  street  cars  have.  From 
the  data  secured  it  is  believed  that  one 
can  almost  predict  the  number  of  foot 
passengers  who  will  pass  any  given  cor- 
ner by  the  number  of  candle  power  in  the 
lights  of  that  block.  Men  and  moths  do 
not  seem  to  differ  so  widely  in  their  hab- 
its as  one  might  think.  Given  a  bright 
light  in  a  neighborhood,  and  free  will,  both 
of  men  and  moths,  become  purely  an  aca- 
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demic  question.     Both  make  for  the  Hght. 

At  the  various  points  where  observa- 
tions were  made  the  number  of  foot  pas- 
sengers at  each  of  six  counting  stations 
and  the  candle  power  of  the  hghts  for  one 
block  each  way  from  the  corner  showed 
distinct  relations.  It  was  generally  found 
that  the  number  of  foot  passengers  varied 
between  0.78  and  1.27  per  candle  power 
in  the  blocks  centering  at  the  corner 
where  the  count  was  taken.  For  instance, 
the  candle  power  at  Sixteenth  and  Curtis 
streets  is  44,662  and  the  pedestrians  43,- 
421.  With  more  frequent  counting,  the 
limits  of  variations  would  doubtless  be 
reduced. 

At  one  place,  Seventeenth  and  Stout 
streets,  the  lights  seem  to  have  unusual 
powers  of  attraction,  more  than  three  foot 
passengers  per  candle  power.  On  one 
corner  is  one  of  the  busiest  hotels,  with 
lavish  lighting  outside  and  inside.  One  of 
the  striking  characteristics  of  the  corner 
is  that  the  foot  passenger  traffic  on  the 
sidewalks  running  by  the  hotel  on  Seven- 
teenth street  is  twice  as  great  as  across 
the  street,  where  there  is  no  private  light- 
ing. 

It  is  to  be  noted  also  that  at  the  most 
frequented  intersection  the  lights  are  the 
attractive  force — not  any  sort  of  busi- 
ness. All  the  theaters  on  Curtis  street 
will  not  hold  more  than  a  quarter  of  the 
number  of  the  pedestrians  who  passed  the 
intersection  of  that  street  with  Sixteenth. 
Besides,  26,441  persons  walked  along  Six- 
teenth street,  where  there  is  only  one  the- 
ater, against  16,950,  who  traversed  Curtis 
street  in  the  same  tirne.  It  has  already 
been  shown  that  the  theatergoer  in  this 
count  usually  passed  but  one  checker, 
though  given  credit  for  passing  two  of 
them,  so  that  the  presence  of  the  theaters 
tends  to  lower  the  apparent  number  of 
passers.    The  crowds  come  for  the  lights. 

SUMMARY. 

The  count  thus  taken  by  the  Denver 
Gas  &  Electric  Company  is  the  first  known 
effort  to  give  definite  information  to  the 
merchant  of  the  number  of  people  he  can 


expect  to  reach  by  his  sign.  It  likewise 
tells  him  much  of  the  drawing  power  of 
lights,  and  it  tells  him  what  sort  of  light 
signs  he  must  use  to  get  results  at  a  given 
corner.  Obviously,  the  sign  meant  to  at- 
tract the  attention  of  the  street  car  pas- 
sengers must  differ  widely  from  the  sign 
addressed  to  pedestrians.  The  merchant 
who  aims  primarily  to  fix  his  locations  in 
the  minds  of  the  people  by  means  of  a 
distinctive  electric  sign  that  will  compel 
association  with  his  locality,  can  easily 
make  his  sign  of  triple  force  in  reaching 
equally  well  foot  passengers,  street  car 
passengers  and  vehicle  passengers.  At 
any  rate,  the  question  of  the  kind  of  sign 
is  up  to  the  advertiser,  but,  of  course,  the 
central  station  is  always  ready  to  give 
him  the  benefit  of  its  experience  and  ob- 
servation. This  count  gives  him  a  true 
line  on  the  different  kinds  of  travel  and 
its  measure,  and  the  company  is  in  a  posi- 
tion to  give  its  electrical  advertisers  the 
same  definite  information  a  newspaper 
furnishes  its  advertising  patrons. 

PUBLIC    CONSIDERATIONS. 

The  merchant  who  puts  out  an  electric 
sign  does  so  in  the  hope  of  getting  paid 
for  it  in  trade.  His  motive  is  purely  sel- 
fish. But,  like  all  selfishness  which  is  not 
blind,  electric  advertising  works  for  the 
public  good  as  well  as  for  private  good. 
Men,  like  moths,  turn  to  the  light,  but 
there  is  one  exception  to  be  noted.  Men 
who  have  evil  designs  on  their  fellows 
keep  as  much  in  the  dark  as  they  can. 
Light  is  not  only  an  attractive  force;  it 
is  a  selective  force.  For  centuries  the- 
ologians have  made  vain  endeavors  to 
part  the  sheep  from  the  goats.  The  mod- 
ern merchant  puts  up  a  brilhant  electric 
sign;  and  separates  sheep  and  goats  at 
once.  The  sheep  come ;  the  goats  stay 
away.  And  such  goats  as  do  come  are 
constrained  to  leave  their  butting  propen- 
sities behind. 

Light  is  the  best  known  policeman.  This 
has  been  proved  by  the  experience  of  a 
thousand  cities.  But  only  in  recent  days 
has  the  private  sign  taken  a  hand  in  keep- 
ing the  public  peace. 
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A  New  and  Clever  Electric  Sign 

It  is  pretty  well  agreed  among  illuminat- 
ing engineers  and  merchants  that  the  light- 
ing of  a  show  window  is  on  the  same 
principle  as  the  lighting  of  a  stage  set- 
ting, i.  e.,  the  light-sources  themselves 
should  he  hidden,  and  their  rays  concen- 
trated upon  the  goods  displayed  so  as  to 
produce  the  effect  of  a  brilliant  picture. 
This  is  easily  accomplished  by  the  use  of 
a  reflector  of  some  opaque  substance 
placed  along  the  top  of  the  window  near 
the  front.     Such  reflectors  ordinarily  re- 


flect about  75  per  cent,  of  the  light,  the 
rest  being  absorbed  and  lost,  so  far  as. 
any  useful  purpose  is  concerned. 

A  very  clever  scheme  of  utilizing  some 
of  this  loss  of  light  to  produce  a  trans- 
parent sign  has  been  recently  devised  and 
offered  to  the  trade  by  the  Federal  Elec- 
tric Company,  Chicago.  The  device  con- 
sists of  a  reflector  of  the  proper  shape  for 
throwing  the  light  downward  and  back- 
ward into  the  window,  but  having  its  long- 
er side  plain.  The  reflector  is  made  of 
opal  glass,  stained  to  an  opaque  color  on 
the  outside,  with  the  exception  of  the  plain 


FIG.    I. — WINDOW   LIGHTED   BY       ADLITES. 
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face,  upon  which 
a  single  letter  is 
stained  in  any 
desired  tint.  By 
placing  a  series 
of  such  reflectors 
side  by  side  any 
word  or  sentence 
may  be  formed. 
An  example  of 
such  a  combina- 
tion sign  and 
window    lighting 

FIG.  2.— "ADLiTE"  UNIT  in  use  is  shown 
in    Fig.    I.      The 

trade  name  "  Adlite  "  is  given  to  this  sign 

by  the  manufacturers. 

A  Gas  Solicitor's  Handbook 

The  Welsbach  Company  deserves  credit 
for  being  the  first  of  the  manufacturers  of 
gas  lighting  apparatus  to  establish  a  bona 
fide  department  of  illuminating  engineer- 
ing. This  department  has  now  been  in 
operation  for  nearly  a  year,  with  results 
that  are  both  creditable  to  the  company 
and  valuable  to  the  illuminating  engineer- 
ing profession.  A  great  deal  of  data  on 
gas  illumination,  which  heretofore  had 
been  entirely  wanting,  has  been  worked 
out  and  supplied.  While  the  work  has 
been  done  for  the  specific  purpose  of  pro- 
moting the  interests  of  the  company,  it  is 
largely  of  such  a  nature  as  to  be  equally 
valuable  to  all  who  have  occasion  to  use 
gas  for  illumination. 

The  results  of  this  work  have  been  sum- 
marized in  a  neat  little  booklet,  under  the 
above  title,  compiled  by  Mr.  Norman  Mac- 
beth, who  is  in  charge  of  the  department. 
The  advice  given  to  salesmen  is  straight- 
forward and  in  accordance  with  the  best 
business  ethics.  It  is  simply  an  exposition 
of  the  good  points  of  gas  as  an  illuminant, 
backed  up  by  facts  and  figures.  Compari- 
sons of  cost  between  gas  and  other  illumi- 
nants  are  given,  both  in  the  form  of  charts 
and  tables. 

On  illuminating  engineering  Mr.  Mac- 
beth makes  the  following  characteristically 
terse  statements : 


When  as  a  gas  company  solicitor  you  ad- 
vise the  use  of  the  right  lamp  in  the  right 
place,  you  are  practicing  illuminating  engi- 
neering— doing  all  that  the  engineer  would 
do.  You  should  know  something  about  the 
principles  of  illuminating  engineering  and 
the  difference  between  good  and  bad  light- 
ing. Do  not  exaggerate  the  advantages  of 
gas  illumination — you  don't  have  to.  Don't 
waste  your  time  in  the  attempt  to  prove  that 
gas  illumination  is  cheaper  than  other  meth- 
ods; your  prospect  knows  that  now,  but  may 
not  know  the  advantage  and  quality  at  his 
disposal  through  modern  equipment. 

There  is  not  a  single  artificial  light  source 
or  system  of  illumination  to-day  which  is 
100  per  cent,  criticism  proof,  when  the  re- 
turns are  all  in. 

Altogether  this  little  booklet  is  one  of 
the  most  valuable  contributions  to  the  sub- 
ject of  illuminating  engineering  that  has 
yet  appeared,  and  any  illuminating  engi- 
neer who  fails  to  secure  a  copy  is  neglect- 
ing a  valuable  opportunity. 

Announcements 

The  H.  W.  Johns-Manville  Company 
has  recently  appointed  Mr.  H.  H.  Seaman, 
assistant  manager  of  its  New  York 
electrical  department.  For  seven  years 
Mr.  Seaman  was  associated  with  the 
Electric  Storage  Battery  Company  at 
Philadelphia,  Detroit  and  Cleveland,  and 
for  the  past  two  years  has  been  manager 
of  their  Atlanta  office. 


The  Parker-Clark  Electric  Company  an- 
nounces the  retirement  of  Mr.  W.  G. 
Clark  from  his  connection  with  the  com- 
pany and  the  election  of  Dr.  George  N. 
Miller  to  the  office  of  president  and 
director.  Prof.  H.  C.  Parker  continues  at 
the  head  of  the  laboratory  work,  and  with 
the  advent  of  Dr.  Miller  as  the  chief  ex- 
ecutive, active  preparations  are  being 
made  to  at  once  place  the  company's 
products  on  the  market. 

The  next  convention  of  the  Wisconsin 
Electrical  Association  (which  is  an  amal- 
gamation of  the  old  Northwestern  Elec- 
trical Association  and  the  Wisconsin  Elec- 
tric and  Interurban  Railway  Association) 
will  be  held  at  the  Pfister  Hotel  in  Mil- 
waukee, January  19  and  20. 
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The  Fifth  Annual  Meeting  of  the 
National   Commercial  Gas   As- 
sociation, New  York,  Dec. 
14-16,  1909 

Street   Lighting;    by    E.    N.    Wright- 

INGTON. 

Mr.  Wrightington  deals  in  his  usual 
brief  and  pointed  manner  with  the  recent 
investigations  of  street  lighting  systems  in 
Boston,  the  progress  of  which  has  been 
noted  from  time  to  time  in  our  columns. 
The  paper  is  too  condensed  to  bear 
abstracting.  It  may  be  noted  that  the  two 
mantle,  inverted  gas  lamp  was  selected  as 
the  most  feasible  source  for  competing 
with  electricity  in  street  lighting.  With 
gas  at  80  cents  it  was  estimated  that  these 
lamps  could  be  operated  at  about  $35  per 
year. 

Mr.  Wrightington  states  that,  while 
lamps  of  this  type  were  very  satisfactory 
competitors  of  the  enclosed  arcs,  they  were 
not  equal  to  the  competition  of  the  newer 
magnitite  and  flaming  arcs,  but  that  it  is 
unreasonable  to  compare  the  latest  forms 
of  development  in  arc  lighting  with  any- 
thing but  the  latest  form  of  gas  lighting, 
which  is  the  high  pressure  lamp,  which  has 
found  abundant  use  abroad  but  has  not  yet 
been  commercially  introduced  into  this 
country.  The  results  of  tests  made  both 
on  the  streets  and  in  the  laboratory  of 
different  lighting  systems  are  given. 
The  Future  of  Gas  for  Store  Lighting  ; 
By  R.  R.  Young. 

Mr.  Young  takes  a  cheerful  view  of  the 
subject  in  his  introductory  statement: 

"  The  possibilities  of  store  lighting  with 
gas  have  never  been  so  bright  as  at  the  pres- 
ent time,  in  spite  of  the  introduction  of  the 
tungsten  lamp,  with  its  widely  advertised  ad- 
vantages of  three  times  the  light,  for  the 
same  cost,  and  other  attractive  features,  and 
there  is  no  reason  why  gas  illumination  can- 
not keep  in  the  lead  if  we  look  after  the 
business  in  the  right  way." 


Mr.  Young  is  in  favor  of  maintenance 
of  gas  lighting  by  the  companies.  "  We 
cannot  expect,"  he  says,  "  the  merchant 
to  know  as  much  about  the  lighting  busi- 
ness as  we  do,  and  we  ought  to  follow  up 
any  lighting  appliance  that  is  installed  by 
us  whether  it  is  on  a  rental  or  sale  lamp."" 

After  discussing  the  subject  from  the 
commercial  standpoint,  in  which  the  value 
of  illuminating  engineering  is  fully  recog- 
nized, the  writer  has  the  following  to  say 
in  regard  to  the  subject  of  illumination 
itself : 

"  The  correct  way  theoretically  to  light  a 
store  is  to  have  the  regular  inverted  incan- 
descent gas  lamp  fitted  with  the  proper  dif- 
fusing shade  placed  in  single  units  over  the 
counter,  spaced  and  hung  so  as  to  have  the 
light  evenly  distributed,  but  experience  has 
taught  us  that,  with  stores  of  the  usual  width 
of  18  to  20  feet,  the  larger  tmits  of  the  in- 
verted type  of  fixtures,  such  as  the  re- 
flexolier  fitted  with  proper  shades,  and  the 
inverted  arc  lamp,  are  far  more  satisfactory 
to  the  customer.  In  the  case  of  the  larger 
units  we  reduce  the  number  of  parts  to  be 
taken  care  of,  such  as  glassware,  where  there 
is  one  globe  with  the  arc  as  against  eight  or 
ten  pieces  of  glassware  to  the  single  lamps, 
and  one  pull  instead  of  four  or  five  when 
lighting,  and  only  one  pilot  light  to  look 
after,  the  installation  is  more  convenient  to 
light  and  extinguish,  and  at  the  same  time 
meets  one  of  the  arguments  advanced  by  the 
electric  solicitor  for  his  wares — that  of  con- 
venience." 

The    Necessity    for    an    Artistic    Gas 

Fixture;  by  LaForest  F.  Blyler. 

The  paper  is  short,  but  decidedly  to  the 
point. 

The  following  advice  is  certainly  good: 

"The  study  of  fixture  design  should _  go 
hand  in  hand  with  illuminating  engineering, 
as  the  new  high  efficiency  lamps  and  burners 
have  a  great  influence  with  the  newer  de- 
signs. We  should  go  back  to  first  principles 
and  take  up  architectural  designing  as  an  ele- 
mentary study.  As  the  wealth  of  this  coun- 
try increases  there  will  be  greater  and  more 
elaborate  varieties  of  architecture,  thus  mak- 
ing an  increased  demand  for  knowledge 
along  these  lines." 
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American   Items 


NEW   BOOKS. 
The  Decorative  Periods.     By  Chandler 

R.  Clifford.    300  pp.    Cloth.    $3.00,  net. 

Clifford  &  Lawton,  New  York. 

While  the  illuminating  engineer  is  not 
the  arbiter  of  art  in  the  design  of  installa- 
tions or  fixtures,  some  knowledge  of  the 
various  "  periods "  of  decorative  design 
is  at  least  a  very  helpful  collateral  branch 
of  information,  if  not  of  positive  useful 
application. 

Mr.  Clifford's  book  is  especially  adapted 
to  give  just  such  information  as  will  be 
most  helpful.  A  special  feature  of  the 
work  is  the  large  number  of  illustrations. 
The  description  is  clear,  taking  the  matter 
up  in  historical  order,  beginning  with  the 
most  ancient  nations.  It  is  a  work  which 
every  one  who  has  any  artistic  tendencies 
should  possess. 

The  Flicker  Photometer^  by  Sydney  W. 
Ashe;  Electrical  World,  November  25. 
Referring  to  the  subject  of  color  pho- 
tometry, which  the  author  states  has  re- 
ceived much  consideration  of  late,  he 
makes  the  statement  that  "  it  would  seem 
from  a  general  study  of  the  research  work 
on  the  subject  of  color  photometry,  and 
from  the  conclusions  of  many  authorities 
in  reference  to  this  subject,  that  the  only 
available  method  is  one  employing  the 
flicker  photometer."  He  then  gives  a 
general  discussion  of  the  subject  of  the 
various  methods  suggested  for  comparing 
the  intensities  of  light  of  different  colors. 
It  will  be  interesting  to  note  that  his  opin- 
ion of  the  flicker  photometer  is  not  shared 
by  the  photometrists  of  the  Reichsanstalt 
in  Berlin,  which  is  undoubtedly  the  most 
generally  accepted  authority  on  these  mat- 
ters in  the  world.    They  recently  gave  out 


the  statement  that  the  flicker  photometer 
has  no  advantages  over  the  Lummer-Brod- 
hun  photometer  for  such  purposes. 

The  Illumination  of  the  New  Build- 
ing OF  the  Denver  Gas  &  Electric 
Co.,  by  G.  E.  Williamson;  Electrical 
World,  December  9. 

A  detailed  description  of  the  lighting  of 
the  building,  both  exterior  and  interior, 
which  has  been  laid  out  with  an  idea  of 
eclipsing  that  of  any  other  building  in 
the  country. 

The  Railway  Electrical  Engineer  for 
December  contains  the  following  articles 
on  illumination : 

Illumination  of  the  New  Baggage 
Cars  on  the  Chicago^  Milwaukee  & 
St.  Paul  Railway. 

The  article  describes  the  very  complete 
tests  made  on  various  systems  of  lighting 
for  these  new  cars. 

Railway  Car  Illumination,  by  C.  R. 
Oilman. 

States  the  elements  of  illuminating  en- 
gineering in  general  from  the  different 
authorities,  and  shows  how  they  can  be 
applied  to  the  particular  case  in  hand. 

The  Illumination  of  Erecting  Floors. 
A  description  of  the  lighting  installation 
of  a  large  erecting  shop  in  which  mercury 
vapor  arcs  are  used. 

Tungsten  and  Tantalum  Train  Light- 
ing Lamps,  by  C.  W.  Bender. 
Describes  in  brief  the  various  processes 
of  making  tungsten  and  tantalum  lamps, 
and  gives  data  of  commercial  lamps  of 
this  class  suitable  for  train  lighting. 
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Indirect  Illumination. 

A   description    of   the    lighting   of   the 
South  Shore  Country  Club,  Chicago. 
Street  Lighting  in  Newark^  N.  J.,  by 
H.    Thurston   Owens;   Electrical   Re- 
view and  Western  Electrician,  Novem- 
ber 20. 
A  description  of  the  installation  of  flam- 
ing arc  lamps  recently  put  up  in  that  city. 
Lighting  Fixtures  for  Arc  Lamps^  by 
Gilbert    Mullock;    Electrical    Review 
and  Western  Electrician,  November  27. 
Gives  some  interesting  illustrations  of 
old  and  nem  lamp  posts  used  for  arc  light- 
ing. 

The  New  Downtown  Street  Lighting 
System    of    St.    Louis,,   by   John    E. 
Tiedeman;     Electrical     Reviezv     and 
Western  Electrician,  December  11. 
Illustrates  and  describes  the  new  down- 
town installation,  of  which  much  has  been 
heard  during  the  past  six  months. 
Bedroom  Lighting,  by  George  Clifton; 
Electrocraft,  December. 
Calls  attention  to  the  necessity  for  the 
proper  placing  of  switches,  as  well  as  light 
sources. 

The  Wiring  and  Correct  Illumination 
OF  AN  Ordinary  Eight  Room  House; 
Electrocraft,  December. 
Gives    complete    specifications    for    the 
lighting  and  wiring  of  a  typical  house  of 
this  size.     It  should  be  of  much  practical 
assistance  to  electrical  contractors. 
The  Theory  of  Light  and  Color,  by  A. 
J.  Marshall  and  F.  Laurent  Godinez ; 
Light,  December. 

This  is  chapter  9  of  the  serial  articles 
on  "  Light  and  Illumination,"  which  were 
begun  by  Mr.  Marshall.  Describes  the 
different  methods  of  determining  the 
velocity  of  light  and  the  theory  of  the 
grease-spot  photometer. 
Tungsten  Illumination,  by  Arthur  J. 
Sweet;  The  Electric  Journal,  De- 
cember. 

This  article,  while  comparatively  brief, 
contains  an  unusual  amount  of  valuable 
data  and  information,  as  well  as  the  pe- 
culiarly plain   directions   and  description 


which  characterizes  Mr.  Sweet's  writing. 
The  particular  aim  has  been  to  give  such 
formulae  and  tables  as  will  enable  the 
non-technical  user  to  make  a  satisfactory 
and  wise  use  of  this  new  lamp.  On  this 
point  the  writer  says : 

"  The  essential  facts  which  it  is  here  sought 
to  emphasize  are  these:  That  the  lamp  user, 
though  most  often  he  knows  it  not,  is  face  to 
face  with  the  necessity  of  carefully  apply- 
ing the  principles  of  illuminating  engineer- 
ing to  his  lighting  system,  in  order  to  obtain 
economy  of  operation  and  minimum  eye- 
strain; that  a  careful  study  and  analysis  of 
the  many  separate  illumination  problems  dis- 
closes certain  factors  and  relations  common 
to  all  these  problems ;  that  by  designing  a 
line  of  light  units  with  reference  to  these 
common  relations,  the  principles  of  illumi- 
nating engineering  may  be  correctly  applied 
by  the  lamp  user  to  his  particular  problem 
by  the  simple  procedure  of  determining  from 
a  table  the  correct  light  unit  and  the  proper 
mounting  height  corresponding  to  the  par- 
ticular conditions  of  his  problem;  and  that 
the  illumination  results  will  be  nearly  or 
quite  as  satisfactory  as  could  be  obtained  by 
the  direct,  personal  services  of  the  best  il- 
luminating engineer." 

Special  Street  Illumination  ;  Munici- 
pal Journal  and  Engineer,  December. 
An  illustrated  article  describing  the 
recent  installations  of  spectacular  street 
lighting  in  St.  Louis,  Mo. ;  Columbia,  S. 
C. ;  Columbus,  Ohio,  and  Norfolk,  Va. 

Indirect  Lighting,  by  Bassett  Jones, 
Jr. ;  American  Architect,  December. 
Mr.  Jones  prefaces  his  discussion  by 
dwelling  upon  the  adaptibility  and  flexi- 
bility of  the  electric  light.  Commenting 
on  this  subject  he  says  : 

"  Electric  lighting,  at  its  best,  is  expressive 
of  the  freedom  that  scientific  achievement 
has  secured  for  this  age,  and  until  our  archi- 
tecture also  learns  to  embody  this  ideal  of 
freedom,  architectural  design  and  modern 
artificial  illumination  must  always  clash  to 
a  greater  or  less  extent. 

"  Perhaps  the  principal  feature  that  elec- 
tric lighting  has  introduced  into  the  field  of 
illumination  is  the  possibility  of  doing  away 
with  the  use  of  lighting  fixtures." 

Coming  to  the  discussion  of  the  main 
subject,  indirect  lighting,  Mr.  Jones  de- 
clares that  "  no  other  method  of  illumina- 
tion contains  more  pitfalls  to  attract  the 
unwary."  He  then  deals  with  the  problem 
in  the  careful  analytical  manner  which 
characterizes  his  work.  It  is  probably 
the  most  valuable  single  article  that  has 
appeared  on  this  subject. 
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Foreign  Items 

Compiled  by  J.  S.  Dow. 


ILLUMINATION      AND      PHOTOM- 
ETRY. 
Editorials:    The  Art  of  Illumination 
(/.   G.  L.,  Nov.   23) ;   Illumination 
Problems     {Electrician,     Nov,     26) ; 
Illumination    {Electrical    Engineer, 
Nov.  26).,  etc.,  etc. 
The  most  interesting  event  of  the  past 
month  has  been  the  inaugural  meeting  of 
the   Illuminating   Engineering   Society   in 
London  on  November  18,  which  is  com- 
mented upon  in  a  wide  circle  of  papers, 
all  of  which  express  good  wishes  for  the 
future  of  the  society.     The  above  three 
editorials   are  a   few   among  many  com- 
ments on  the  matter. 
Inaugural  Address  at  the  Above  Meet- 
ing OF  the  Illuminating  Engineer- 
ing Society,  by  Prof.  S,  P.  Thompson. 
It  is  impossible  within  the  space  avail- 
able to  give  an  adequate  idea  of  the  ad- 
dress   of   Professor   Thompson,    the   first 
president.    It  was  most  enthusiastically  re- 
ceived and  covered  a  wide  range  of  sub- 
jects.   The  address  is  abstracted  in  a  num- 
ber of  British  journals. 

The    Physiological    Theory    of    the 
Flicker  Photometer,  by  J.  S.  Dow 
(Paper  read  before  the  Physical  So- 
ciety, London,  Nov.  12). 
The  author  describes  some  further  ex- 
periments comparing  the  flicker  photome- 
ter with  instruments  of  an  "  Equality  of 
Brightness "  pattern,  for  the  comparison 
of  hetero-chromatic  sources  of  light;  an 
abstract  of  the  paper  is  given  in  the  Elec- 
trician (Nov.  26). 

The  Relations  Between  the  Units  of 
Illumination   in    Different   Coun- 
tries,  by  B.   Monasch    {Ilium.  Eng., 
London,  November). 
The   author   publishes   a   revised   table 
connecting  the  values  of  the  units  of  illu- 
mination   in    use    in    different    countries, 
bearing  in  mind  the  effect  of  the  interna- 
tional agreement  on  the  common  unit  of 


light  between  Great  Britain,  France  and 
the  United  States. 

Light  in  Custom  and  Superstition,  by 
Dr.  M.  Caster  {Ilium.  Eng.,  London, 
November). 

The  author  shows  how  the  worship  of 
the  heavenly  bodies  has  led  to  the  asso- 
ciation of  light  with  the  conception  of  im- 
mortality and  how  various  customs  in  dif- 
ferent parts  of  the  world  involving  this 
connection,  such  as  the  lighting  of  candles 
by  the  bier,  etc.,  have  developed. 

Spectrophotometres     et     Photom£trie 
DEs  Sources  Colorees,  by  J.  Thovert 
{lour,  de  Physique,  November). 
Discusses    color    photometry    and    de- 
scribes a  simple  form  of  spectrophotometer 
for  use  on  an  ordinary  photometric  bench. 

Illumination,  Its  Distribution  and 
Measurement,  by  A.  P.  Trotter. 
(Continued.)  {Ilium.  Eng.,  London, 
November). 

Die  feuerfesten   Stoffe  und  die  Hei- 

ZUNGS      UND      BeLEUCHTUNGSTECHNIK, 

by  O.  Vogel  {Z.  f.  B.,  Oct.  30). 
Discusses  the  application  of  refractory 
oxides  and  other  materials  to  illuminating 
and  heating  purposes. 

A  Fourteenth   Century  Standard  for 
Wax  Candles  {Ilium.  Eng.,  London, 
November). 
Contains  some  particulars  of  a  specifica- 
tion for  the  manufacture  of  candles  by  the 
Guild  of  Wax  Chandlers  in  London  in  the 
fourteenth  century;  an  analogy  is  drawn 
between  this  interesting  document  and  the 
need  for  a  specification  for  illuminating 
apparatus  at  the  present  day. 

Light  Conversations  in  Illuminating 
Engineering  (i)  Glare  {Ilium. 
Eng.,  London,  November). 

Fortschritte  im  Beleuchtings  und 
Luftungstechnik  (Z.  /.  B.,  Oct.  30., 
Nov.  10,  Nov.  20). 
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ELECTRIC  LIGHTING. 
The     Present     Aspects     of     Electric 
Lighting,   by   Handcock   and   Dykes. 
(Paper  read  before  the  Institution  of 
Electrical  Engineers,  Nov.  25.) 
The  paper  discusses  the  effect  on  the 
revenue   of  central   stations   of  the   con- 
tinued extension  of  the  use  of  metallic  fila- 
ment lamps.    The  authors  advocate  a  sys- 
tem of  charging  consumers  a  "  lump  sum  '' 
per  quarter,  based  on  their  estimated  con- 
tract   demand    and    irrespective    of    the 
amount  of  electricity  they  may  use. 
Electric    Lighting    of    Trains^    by    A. 

Robb.     (Elec.  Engineer,  Nov.  5.)    ■ 
The  Prospects  of  Electricity  in  Domes- 
tic  Service,   by   W.   H.    Y.   Webber 
(G.  W.,  Nov.  13). 
Uber  elektrische  Strassenbeleuchtung 

(/.  /.  G.,  Nov.  6). 
Esparnis  an  Betriebskosten  durch  In- 
tensiv-Flammenbogenlampen    (Z.  /. 
B.,  Nov.  30). 
A    Village    Lighting    Scheme     (Elec. 

Rev.,  Nov.  19). 

Electric    Lighting    in    Small    Towns 

and  Villages  (Electrician,  Nov.  12). 

The  Welsbach  Metallic  Lamp  Legal 

Action    (Elec.  Engineering,  Oct.  23; 

Nov.  4;  Nov.  11). 

Gas    v.    Electricity    (Elec.    Rev.,  Nov. 

26). 
GAS,  OIL,  ACETYLENE  LIGHTING. 
Aspects  of  Recent  Competition,  by  W. 

J.  R.  Baker  (G.  W.,  Oct.  23). 
Notes  on  Gas  Lighting,  by  H.  N.  Clark 
(G.  W.,  Nov.  6). 
The  author  summarizes  recent  develop- 
ments in  gas  lighting,  making  special  ref- 
erence to  the  use  of  high  pressure  gas  for 
shop    lighting,    and    comments    upon    the 
practically   undeveloped   field   for   gas   of 
sign  lighting.     He  and  some  of  the  speak- 
ers in  the  discussion  following  the  paper 
also  refer  to  the  tendency  of  companies  to 
assist  consumers  by  the  sale  of  mantles 
and  by  providing  free  attendance  to  main- 
tenance and  renewals. 
The    Chemistry   of   Flame,   by    H.    B. 
Dixon    (7.    G.   L.,   Nov.   9;    G.    W., 
Nov.  13). 


Advances  in  Inverted  Gas  Lighting,  by 
M.  Scholz  (/.  G.  L.,  Oct.  26). 
The  author  summarizes  progress  in  gas 

lighting  in  Germany,  especially  in  inverted 

high  pressure  lights  such  as  are  used  in 

Berlin ;   he   states   that   the   mantles   used 

with  these  lamps  are  renewed  every  200 

hours. 

Address  to  the  London,  Southern  Ju- 
nior Gas  Association,  by  C.  Woodall 
(G.  W.,  Oct.  30). 

Elektrische  Gasfernzunder,  by  Wendt 
(E.  T.  Z.,  Nov.  4). 

Apparat  zum  selbsttatigen  Zunden  und 
LoscHEN  VON  Gaslampen  (/.  F.  G., 
Nov.  20). 

Gaszundvorrichtungen  Elektrische 
ZiJNDER  (Z.  /.  B.,  Oct.  30;  Nov.  10). 

ChEMISCH     WIRKEND     ZiJNDER     (Z.     /.     B., 

Nov.  20). 
The  above  three  articles  deal  with  meth- 
ods of  automatic  ignition  and  extinguish- 
ing of  gas   lamps.     The   articles   in   the 
Zeitschrift  fUr  Beleuchtungswesen,  which 
are   the  continuation  of  a   series   dealing 
with  all  the  various  methods  of  ignition, 
are  exceptionally  complete. 
Starklichtlampe  ohne  Pressgas   (/.  f. 
G.,  Nov.  6). 
A  new  form  of  high  candle  power  in- 
candescent gas  lamp,  the  "  Lucas-Bamag," 
which  is  said  to  yield  over   1000  candle- 
power,  but  does  not  require  high  pressure 
gas  to  secure  this  result. 
The  Lighting  of  the  Alexandra  Pal- 
ace, London. 
Describes  a  gas  installation  at  the  above 
place  of  entertainment  recently  converted 
from  low  to  high  pressure  gas.    The  large 
central  hall  is  lighted  by  a  large  number 
of  high  pressure  lamps  placed  high  up. 
Illuminated  Signs  (G.  W.,  Oct.  30). 

Versuchsanstalt  fur  Gasbeleuchtung 
in  Wien  (/.  f.  G.,  Oct.  30). 

Antifax  angeblich  ein  Mittel  zur 
Erhohung  der  Haltbarkeit  von 
Gluhkorper  (/.  /,  G.,  Nov.  13). 

LTndustrie  de  l'Acetylene  en  Amer- 
iQUE  (Rev.  des  Eclairages,  Oct.  30). 

Art,  Colors,  and  Acetylene  (Acety- 
lene, November). 
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GOOD  LIGHT  IS  EVERY  MAN'S  RIGHT 

The  founders  of  this  nation  laid  down  the  fundamental  axiom  of  civilization  that 
every  individual  is  endowed  with  certain  inalienable  rights,  among  which  are  life,  lib- 
erty and  the  pursuit  of  happiness.  These  rights  constitute  man's  natural  inheritance. 
To  deprive  him  of  any  of  them  is  to  deprive  him  of  his  birth-right. 

Life,  liberty  and  the  pursuit  of  happiness  require  the  use  of  artificial  light.  Whether 
at  work  in  the  factory,  store,  or  counting  room ;  whether  walking  in  the  streets  of  the 
city,  or  riding  in  public  conveyances;  w^hether  reading  at  home,  or  in  the  public  library; 
whether  worshipping  in  church,  or  enjoying  the  theatre;  whether  in  the  tenement  house 
or  the  mansion ;  whether  young  or  old,  every  civilized  human  being  has  a  right  to  de- 
mand and  receive  good  artificial  illumination. 

Science,  among  its  other  inestimable  boons  to  humanity,  has  furnished  the  means 
whereby  every  civilized  human  being  may  have  not  only  good,  but  the  best  possible  light 
for  his  particular  purpose.  Not  only  are  the  means  of  producing  it  obtainable,  but  the 
cost  is  such  as  to  bring  it  Vv'ithin  the  reach  of  every  one  having  sufficient  earning  power 
to  sustain  life ;  and  those  who  are  not  thus  endowed  have  as  good  a  right  to  demand  light 
as  food. 

Every  man  who  employs  labor  is  in  duty  bound  to  protect  the  lives  of  his  laborers, 
not  only  to  the  extent  that  they  may  merely  exist,  but  that  they  may  pursue  their  call- 
ings v/ith  the  greatest  possible  comfort.  The  employer  who  compels  his  employees  to 
work  under  poor  illumination  is  a  robber;  he  is  robbing  them  of  a  portion  of  their 
birth-right.  Public  officials  who  do  not  sufficiently  light  up  the  streets  and  byways  of 
the  city  are  recreant  to  their  duties.  Those  responsible  for  the  management  of  schools 
and  libraries  who  permit  readers  and  pupils  to  strain  their  eyes  and  nerves  with  poor 
illumination  are  a  menace  to  human  welfare,  and  unfit  to  have  jurisdiction  over  others. 
People  who  deliberately  deny  themselves  the  benefits  of  good  lighting  in  their  homes 
fail  of  man's  highest  duty — to  give  himself  the  most  complete  facilities  obtainable  for 
his  own  development  and  pleasure. 

Bad  lighting,  anywhere  and  everywhere,  is  an  inexcusable,  unpardonable  sin. 

Let  there  be  MORE  light! 
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Factory  Lighting 

Design  of  Illumination  of  a  Weaving  Room 

By  L.  B.  Marks 


In  my  paper  on  "  Factory  Lighting," 
read  at  the  convention  of  the  Illuminat- 
ing Engineering  Society  last  September, 
the  results  of  an  extended  investigation 
of  the  Hghting  of  four  large  typewriter 
factories  and  one  ribbon  factory  were 
presented.  The  lighting  of  the  factories 
referred  to  is  typical  of  that  of  the  ma- 
jority of  factory  buildings  and  is  carried 
out  by  what  is  known  as  the  localized 
system  of  illumination.  With  this  sys- 
tem of  lighting  each  operator  at  machine 
or  bench  is  provided  with  an  individual 
lamp  placed  more  or  less  close  to  the 
work. 

The  present  article  treats  of  the  light- 
ing of  the  Shelton  Mills,  Shelton,  Conn., 
of  which  Messrs.  Sidney  Blumenthal  & 
Co.  are  the  proprietors.  In  Mill  No.  i 
(old  mill),  silk  velvets,  velours,  etc.,  are 
manufactured,  and  in  Mill  No.  2  (new 
mill),  dress  goods,  mohairs,  worsteds,  etc. 

The  proprietors  had  planned  to  install 
in  the  new  mill  a  lighting  equipment  pre- 
cisely similar  to  that  in  the  old.  A  demon- 
stration was  made  to  convince  them  that 
they  could  obtain  vastly  better  results  if 
the  lighting  of  this  particular  class  of 
work  were  accomplished  by  general  illum- 
ination combined  with  directed  lighting 
rather  than  by  strictly  localized  lighting 
such  as  was  used  in  the  old  mill. 

Though  the  amount  of  current  required 
for  the  proposed  new  system  of  lighting 
was  much  larger  than  used  in  the  old,  the 
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FIG.    I. — PLAN    OF    LIGHTING   LOOMS,    OLD    MILL, 
LAMPS    MOVABLE. 


demonstration  convinced  the  proprietor 
that  it  would  be  poor  economy  to  dupli- 
cate the  old  and  cheaper  system  origi- 
nally contemplated. 

LIGHTING   EQUIPMENT   OF   OLD    MILL. 

In  the  weave  room  of  the  old  mill  each 
loom  is  equipped  with  two  no  volt  i6 
candlepower  carbon  lamps  backed  in 
most  cases  by  5  in.  by  10  in.  tin  reflectors, 
enameled  white  on  the  inside.  (See  plan. 
Fig.  I,  and  illustration,  Fig.  2.)  One  of 
these  lamps  lights  the  front  and  the  other 
the  rear  of  the  loom.  Each  lamp  is  hung 
from  a  cross  bar  specially  provided  on 
the  loom,  to  permit  of  lateral  shifting  of 
the  lamp  along  the  entire  length  of  the 
loom.  The  distance  from  the  lamp  to  the 
working  surface  of  the  machine  is  usual- 
ly from  I  ft.  to  I  ft.  6  in.  V/ith  this  sys- 
tem of  lighting,  only  that  portion  of  the 
work  immediately  beneath  the  drop  lamp 
is  brightly  lighted.  If  the  lamp  is  at  one 
end  of  the  loom  the  other  end  is  in  dark- 
ness. The  operator  shifts  the  lamp  as  he 
proceeds  with  the  work,  to  meet  his  re- 
quirements of  illumination. 

The  general  conditions  of  lighting  in 
the  old  mill,  which  are  typical  of  many 
lighting  installations  of  this  class,  may  be 
gathered  from  the  following  extract  of  a 
report  on  the  lighting  of  this  mill,  made 
about  two  and  a  half  years  ago,  as  fol- 
lows : 

The  general  conditions  of  the  lamps, 
reflectors  and  globes  is  very  poor,  many 
of  the  lamps  being  far  below  normal  can- 
dle power,  and  the  reflectors  bent,  badly 
tarnished,  and  thickly  covered  with  dust. 
The  wiring  for  drop  lamps,  which  are 
used  throughout,  is  in  poor  condition, 
being  knotted  in  some  cases  and  frayed  in 
others.  The  principle  upon  which  the 
mill  is  lighted  is  that  of  strictly  localized 
illumination  in  contradistinction  to  gen- 
eral illumination. 

Some  of  the  reflectors  in  the  weaving 
department  are  shallow,  thus  exposing  the 
eyes  of  the  operators  to  the  unshaded 
lamp.     The  light  from  an  unshaded  clear 
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FIG.    2. — METHOD   OF   LCGHTING   LOOMS,   OLD    MILL,    LAMPS    MOVABLE. 


glass  lamp,  though  not  necessarily  large 
ill  candlepower,  is  extremely  trying  to  the 
eye,  even  though  the  lamp  be  only  an  8- 
candlepovv^er  lamp.  Exposure  of  the  eyes 
to  these  lamps  reduces  the  sensibility  of 
vision. 

Owning  to  the  manner  in  which  the 
operators  handle  the  lighting  units  in  the 
course  of  their  work,  I  find  that  the  ad- 
vantages of  shielding  the  light  from  the 
eyes  by  the  deeper  reflectors  in  use  in  this 
mill  are  to  a  large  extent  lost,  because  the 
operators  at  the  adjacent  machines  are 
subjected  from  time  to  time  to  the  glare 
of  light  from  the  neighboring  lamps.  The 
lamps  are  hung  very  low  and  close  to  the 
machines,  with  the  result  that  there  is  a 
strong  glare  from  the  work,  and  it  is  nec- 


essary, as  the  work  progresses,  to  push 
the  lamp  to  either  one  end  of  the  loom  or 
the  other  and  to  readjust  the  angular  posi- 
tion of  the  lamp  in  order  to  properly  illu- 
minate that  portion  of  the  work  on  which 
the  operator  is  engaged.  Similarly,  it  is 
necessary  for  the  operator  to  occasionally 
examine  the  work  at  the  rear  of  the  loom, 
in  which  case  he  manipulates  another 
lamp  hung  from  a  bar  in  the  rear  on 
which  the  lamp  may  be  slid  along.  In 
short,  the  operator  appears  to  be  con- 
cerned to  a  far  greater  extent  than  is 
necessary  with  the  manipulation  of  the 
lamps  in  order  to  direct  the  light  where 
he  wants  it  as  the  work  progresses. 

The  lighting  of  this   room   is   what   is 
technically  called  "  spotted  "  lighting.     In 
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looking  along  the  room  one  sees  a  series 
of  bright  places  or  spots  in  a  field  of  com- 
parative darkness.  Even  though  the  sur- 
face illuminated  by  the  spotted  lighting  be 
very  bright,  the  eye  is  not  capable  of  see- 
ing as  well  for  a  prolonged  period  with 
lighting  of  this  character  as  it  is  with 
lighting  that  is  not  so  intense  but  more 
evenly  distributed.  Thus,  for  example,  an 
operator  working  steadily  for  an  hour 
with  a  light  such  as  is  now  used  in  the 
mill,  will  not  be  able  at  the  end  of  an  hour 
to  see  the  details  (fine  threads,  etc.)  cf 
the  goods  as  well  as  he  could  if  he'  were 
working  steadily  with  a  light  that  was  not 
nearly  as  intense  but  was  spread  evenly 
over  the  whole  of  his  work. 

The  intrinsic  brightness  or,  more  ac- 
curately, the  specific  brightness  of  the  fila- 
ments of  the  present  lamps  is  somewhat 
over  500  candlepower  per  square  inch  of 
lighting  surface.  If  the  eye  is  exposed  to 
the  direct  rays  of  the  lamp,  the  specific 
brightness  of  the  lighting  surface  should 
preferably  be  as  low  as  y^  candlepower 
per  square  inch,  or  less  than  i-iooo  of 
that  which  obtains  in  this  mill. 

DESIGN   OF   ILLUMINATION   OF   NEW   MILL. 

In  the  design  of  the  lighting  of  the  new 
mill  the  object  sought  was,  of  course,  to 
secure  the  proper  amount  and  quality  of 
artificial  illumination  at  the  minimum  ex- 
pense. Economy  of  lighting  was  a  very 
important  consideration,  but  even  though 
the  power  required  for  the  new  lighting 
system  was  considerably  greater  than  that 
required  for  the  old,  the  proprietors  were 
convinced  that  the  additional  cost  of  the 
new  lighting  system  would  result  in  ulti- 
mate economy,  as  it  was  believed  that  this 
extra  cost  would  be  far  more  than  com- 
pensated by  the  increase  in  output  and  the 
improvement  in  the  quality  of  the  work 
made  possible  by  the  new  lighting  design. 

In  carrying  out  the  lighting  design  con- 
sideration was  given  to  the  character  of 
the  work  done ;  degree  and  quality  of  illu- 
mination required;  economy  of  lighting; 
type  of  lamp  to  be  used ;  location  of  lamps 
with  reference  to  amount  and  diffusion  of 
general  lighting,  directed  lighting,  field  of 
direct  vision,  avoidance  or  reduction  of 
glare,  ready  accessibility,  exposure  of  eyes 
to  heat  of  lamp ;  type  of  shade  and  re- 
flector with   reference   to   screening  lamp 


from  direct  view,  distribution  of  flux  of 
light,  best  utilization  of  ceiling  and  wall 
reflection,  intrinsic  brightness,  dust  shed- 
ding, mechanical  strength ;  method  of  sus- 
pension of  lighting  units  to  minimize  vi- 
bration ;  switch  control. 

LIGHTING    EQUIPMENT    OF    NEW    MILL. 

For  the  lighting  of  each  pair  of  looms 
in  the  new  mill  three  187-watt  frosted  tip 
G.  E.  M.  lamps  were  originally  used.  Each 
lamp  is  mounted  in  an  enameled  prismatic 
glass  deep  bowl  diffusing  shade  10^ 
inches  wide  at  the  bottom  and  9  inches 
deep.  One  lamp  is  located  centrally  above 
the  front  of  each  loom  and  one  lamp  is 
located  centrally  above  the  space  between 
the  rear  of  two  looms,  as  shown  in  the 
plan,  Fig.  3.  The  front  of  the  loom  and 
especially  the  central  portion  thereof  re- 
quires a  higher  degree  of  intensity  of  illu- 
mination than  the  rear,  and  for  this  rea- 
son the  arrangement  of  lamps  shown  in 
the  plan  was  decided  upon. 

The  lamps  are  suspended  6  feet  3  inches 
above  the  floor  and  are  completely  hidden 
by  the  shades,  as  will  be  seen  from  the 

Front   of  Loom 


m 


T 


Rear  of  Loom 


Reeir  of  Loom 
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FIG.     3. — PLAN    OF    LIGHTING    LOOMS    IN    NEW 
MILL,    LAMPS    FIXED. 
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FIG.  4. — METHOD  OF  LIGHTING  LOOMS,   NEW   MILL,  LAMPS  FIXED. 


illustration,  Fig.  4,  which  shows  one  loom 
and  lighting  equipment,  and  Fig.  5,  which 
gives  a  general  view  of  a  portion  of  the 
weaving  room. 

Although  the  installation  was  made,  as 
above  stated,  about  two  and  a  half  years 
ago,  before  the  American  made  tungsten 
lamp  was  on  the  market,  the  lighting  de- 
sign provided  for  the  ultimate  use  of  the 
tungsten  lamp  and  the  substitution  of  the 
latter  for  the  G.  E.  M.  lamp.  In  this  con- 
nection the  method  of  suspension  of  the 
lamps  is  of  interest. 

METHOD    OF    SUSPENSION    OF    LAMPS. 

The  lamps  are  hung  from  the  ceiling  by 
duplex  reinforced  cords  containing  No.  14 
stranded  wire.     The  weight  of  the  lamo 


and  shade  is  taken  by  a  porcelain  cleat 
by  which  the  drop  cord  is  fastened  to  the 
ceiling.  This  insures  a  simple  and  dur- 
able construction  and  a  sufficiently  elastic 
suspension  to  absorb  any  vibration  or  jar- 
ring caused  by  the  operation  of  the  ma- 
chines. 

LAMP    AND    POWER    DATA. 

In  the  following  table  the  lamp  and 
power  data  for  equivalent  areas  of  the  old 
and  new  mill  are  compared : 

Old  Mill.  New  Mill. 
16  c.p.   (56  watt)   carbon 

lamps  150  

75  c.p.   (187  watt)   G.  E. 

M.  lamps   116 

Floor  area  (square  feet)  11,400  11,400 

Watts  per  square  foot. . .          0.74  1.9 
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Watts    per    square     foot 
(with    tungsten    lamps 
substituted    for    G.    E. 
""M.  lamps) 1.02 

It  will  be  noted  that  the  lighting  design 
of  the  new  mill  provides  for  approxi- 
mately two  and  a  half  times  the  power  re- 
quired for  lighting  an  equivalent  area  of 
the  old  mill.  This  ratio  holds  for  the 
G.  E.  M.  lamp.  For  the  tungsten  lamp 
the  ratio  is  somewhat  less  than  one  and  a 
half. 

In  comparing  the  power  requirements 
of  these  two  systems  of  lighting  it  should 
be  borne  in  mind  that  the  systems  are 
radically  different  and  the  quality  of  il- 
lumination produced  by  the  one  is  wholly 
unlike  and  very  far  superior  to  that  pro- 
duced by  the  other.  Moreover  the  actual 
quantity  of  illumination  produced  in  the 
new  system  is  much  larger  than  in  the 
old. 

ILLUMINATION   DATA. 

Measurements  of  daylight  and  artificial 


light  in  these  mills  were  made  with  a 
Sharp-Millar  portable  photometer  con- 
taining a  small  tungsten  lamp  secondary 
standard. 

The  distribution  of  illumination  over 
the  working  surface  of  the  loom,  which 
covers  a  space  6  ft.  wide,  is  shown  in  the 
chart,  Fig.  6.  Illumination  data  giving 
intensity  of  general  illumination,  maxi- 
mmm  and  minimum  intensity  of  artificial 
light,  and  minimum  daylight  intensity 
found  sufficient  for  the  work  are  given  in 
the  accompanying  table : 

Old  Mill.   New  Mill. 

Maximum  intensity  arti- 
ticial  illumination  on 
machines — f  o  o  t  can- 
dles— horizontal   19.0  6.1 

Minimum  intensity  arti- 
ficial  illumination 0.2  2.45 

General  illumination,  in- 
tensity artificial  illu- 
mination, center  of 
aisles    o.ii  0.845 

Daylight,  minimum  in- 
tensity sufficient  for 
the  work 3.2  3.2 


FJG.   5. — GENERAL  VIEW,  SHOWING  LIGHTING  EQUIPMENT   OF  WEAVING  ROOM,   NEW   MILL. 
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FIG.    6.- 


-DISTRIBUTION    OF    ILLUMINATION    ON 
LOOM. 


BISCUSSION    OF    THE    ILLUMINATION    TESTS. 

It  will  be  noted  from  the  chart  that 
the  distribution  of  illumination  on  the 
working  surface  of  the  looms  in  the  new 
mill  is  fairly  even,  and  that  the  distribu- 
tion of  illumination  on  the  looms  in  the 
old  mill  is  decidedly  uneven.  To  secure 
good  results  in  illumination  it  is  abso- 
lutely necessary  that  the  intensity  of  il- 
lumination should  not  fall  below  a  defi- 
nite minimum.  In  the  old  mill  it  is  im- 
possible to  secure  the  requisite  minimum 
simultaneously  on  all  parts  of  the  ma- 
chine ;  to  obtain  sufficient  light  on  the 
work  the  operator  must  actually  shift  the 
lamp  along  the  length  of  the  machine  as 
the  work  progresses.  In  the  new  mill  the 
lights  are  out  of  immediate  reach  and 
their  location  is  permanently  fixed. 

The  measurements  shozv  that  in  the  old 
mill  the  intensity  of  illumination  at  one 
end  of  the  working  surface  of  the  loom  is 
nearly  100  times  the  intensity  at  the  other 
end.  This  zvide  variation  occurs  within 
a  working  space  of  only  6  ft. 

In  the  new  mill  the  maximum  variation 


betzveen  the  most  brightly  lighted  part  of 
the  machine  and  the  dimmest  part  is  about 
tzvo  and  a  half  to  one,  a  ratio  which  is 
zucll  within  the  limits  permissible. 

Both  the  old  mill  and  the  new  mill  have 
a  saw-tooth  roof  construction  which  pro- 
vides for  excellent  lighting  by  day.  ]\|eas- 
urements  made  at  3  p.m.  on  a  bright  day 
(October  5)  showed  that  the  intensity  of 
daylight  on  a  loom  near  the  end  of  the 
weaving  room  was  as  follows  : 

INTENSITY   OF   DAYLIGHT   ON    LOOMS. 

Foot  Caudles. 

Bright  day,  3.00  p.m 7. 

"  "      4.40  p.m 4.1 

"     4-55  P-m 3-2 

It  was  found  that  the  minimum  inten- 
sity sufficient  for  the  work  in  daylight 
was  3.2  foot-candles.  When  the  intensity 
of  illumination  fell  below  this  point  it  be- 
came necessary  to  supplement  the  day- 
light by  artificial  light.  An  examination 
of  the  chart  will  show  the  contrast  be- 
tween the  distribution  of  illumination  on 
the  machines  in  daylight  and  at  night. 
The  diffusion  of  illumination  in  daylight 
is  perfect.  The  diffusion  of  illumination 
of  the  artificial  light  in  the  new  mill, 
though  far  from  approaching  the  ideal  of 
daylight,  is  excellent.  The  illumination 
from  the  drop  lights  in  the  old  mill  is  nec- 
essarily confined  to  a  very  small  space 
with  this  system  of  lighting,  and  is  not 
diffused  over  the  working  surface  of  the 
machine. 

An  examination  of  the  table  and  chart 
brings  out  strikingly  the  fact  that  in  the 
old  mill  the  intensity  of  illumination  on 
the  machine,  directly  underneath  the  drop 
lamp,  is  more  than  two  and  a  half  times 
the  intensity  of  daylight  on  the  machine 
at  3  p.m.  on  a  bright  day,  and  more  than 
six  times  the  minimum  intensity  that  is 
sufficient  for  the  work  in  daylight.  At 
distances  of  more  than  3  ft.  from  the  light 
{or  over  a  space  covering  one-half  of  the 
zvidth  of  the  machine),  the  intensity  of 
the  light  from  the  drop  lamp  falls  to  about 
one  thirty-fifth  of  the  daylight  intensity 
at  3  p.m.,  and  to  one-sixteenth  of  the  min- 
imum intensity  required  in  daylight. 

In  the  new  mill  the  maximum  intensity 
of  artificial  light  is  less  than  the  intensity 
of  daylight  at  3  p.'tn.,  and  the  minimum 
intensity  of  artiUcial  light  on  the  zvorking 
portion  of  the  loom   exceeds  that  of  the 
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minimum  intensity  found  sufficient  for 
the  work  in  daylight. 

In  the  old  mill,  little  if  any  advantage 
is  taken  of  the  reflecting  value  of  the  ceil- 
ing and  walls,  zvhereas  in  the  new  mill 
this  reflecting  value  is  used  to  great  ad- 
vantage in  the  diffusion  of  the  light. 

Aside  from  the  improved  illumination 
on  the  looms  resulting  from  suitable  di- 
rection and  diffusion  of  the  light,  there  is 
an  incidental  advantage  in  increasing  the 
intensity    of    illumination    in    the    aisle 


spaces.  In  the  new  mill  the  intensity  of 
illumination  in  the  aisle  spaces  is  more 
than  seven  and  a  half  times  that  in  the 
old. 

In  the  old  mill  there  is  a  strong  glare 
from  light  reflected  by  the  bright  surfaces 
of  the  machines. 

This  glare  reduces  the  sensibility  of 
vision  and  causes  eye  strain.  In  the  nezv 
mill  the  direction  and  diffusion  of  the 
light  is  such  as  to  practically  eliminate 
harmful  glare. 


Progress  of  the  New  Street  Lighting 


The  movement  for  better  lighting  of 
the  business  sections  of  towns  and  cities 
is  still  pursuing  the  brilliant  tenor  of  its 
way.  One  of  the  most  noteworthy 
features  of  this  remarkable  renaissance  in 
public  lighting  is  the  extent  to  which  it 
has  spread  to  the  smaller  towns,  even 
those  below  the  legal  population  require- 
ments to  constitute  cities.  Things  are 
great  only  by  comparison,  and  the  town 
of  five  or  six  thousand  inhabitants  may 
have  proportionately  as  great  a  ''  White 
Way  "  as  New  York.  Measured  by  the 
proportion  of  inhabitants  some  of  these 
smaller  towns  have  completely  out- 
stripped the  metropolis. 


Here,  for  example,  is  a  view  down 
Broadway  in  Albert  Lea,  Minn.,  a  town 
of  some  6000  inhabitants,  and  another 
view  showing  the  same  street  at  night. 
The  lamp  posts  are  of  excellent  de- 
sign, and  the  installation  one  of  which 
the  citizens  may  well  feel  proud — 
proud  enough  so  that  they  will  prefer  to 
patronize  their  own  enterprising  mer- 
chants and  business  houses  instead  of 
wandering  off  after  strange  gods  in  other 
cities. 

Columbia^  S.  C,  is  a  city  of  some  26,000 
inhabitants,  and  has  recently  lighted  up 
its  business  section  with  tungsten  lamp 
arches. 


FIG.   I. — ORNAMENTAL  LAMP   STANDARDS,   ALBERT    LEA,    MINN. 
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FIG,    2. — NIGHT   ILLUMINATION,    ALBERT    LEA,    MINN. 


FIG.  3. — TUNGSTEN   ARCH   ILLUMINATION,   COLUMBIA,    S.    C. 
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FIG.   4. — ANOTHER  EXAMPLE   OF   TUNGSTEN   ARCH    ILLUMINATION,   WILMINGTON,   N.    C. 


Mr.  William  Elliott,  the  general  man- 
ager of  the  local  lighting  company,  gives 
the  following  description  of  the  installa- 
tion and  the  results  produced: 

A  half  mile  of  the  principal  retail  section 
of  Main  street  of  Columbia,  S.  C,  is  illu- 
minated with  tungsten  lamps  arranged  in 
arches.     This   illumination   is   very   eifective 


and  has  created  a  very  favorable  impression, 
both  on  the  citizens  of  Columbia  and  visitors 
to  the  city.  The  merchants  say  that  the  num- 
ber of  people  on  the  streets  after  dark  since 
the  illumination  with  these  arches  has  in- 
creased beyond  their  expectations,  and  it  is 
hoped  that  the  lighting  will  extend  to  other 
blocks  in  the  near  future.  The  street  illumi- 
nated is   100  ft.  wide  from  property  line  to 
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FIG.    5. — PUBLIC   SQUARE,   WILKES-BARRE,   PA. 
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FIG.    6. — TYPE    OF    ORNAMENTAL    STANDARD    IN- 
STALLED   AT    SPOKANE,    WASH. 

property  line.  The  arches  are  suspended 
from  ^-in.  galvanized  steel  cables  stretched 
across  the  street  and  anchored  into  the  fronts 
of  the  buildings.  The  cable  is  attached  at 
each  end  into  insulated  eye  bolts  that  pass 
entirely  through  the  front  walls  of  the  build- 
ings with  two  nuts  and  a  large  washer  on  the 
inside.  A  turnbuckle  is  provided  in  one  end 
of  the  cable  to  take  out  the  slack.  Strung  on 
the  cable  are  ordinary  harness  snaps  with 
ring  ends,  and  to  these  snaps  are  attached 
the  insulating  knobs  from  which  the  drops 
are  suspended. 

The  drops  are  made  up  of  different  lengths 
so  as  to  give  the  arch  effect  shown  in  the 
photograph.  The  snaps  were  used  in  order 
to  remove  the  drops  and  connecting  wires 
from  the  cable  in  case  of  trouble  in  the  arch. 
There  are  seventeen  75  watt,  5.5  ampere  se- 
ries tungsten  lamps  to  the  arch,  and  two 
arches  are  operated  in  series  at  460  volts. 
The  regular  street  series  socket  is  used  and 
operates  satisfactorily  at  this  voltage.  The 
films  rarely  fail  to  puncture  when  the  lamp 
burns  out. 


Enameled  steel  reflectors  are  used  over  the 
lamps  and  the  weight  of  the  complete  drops  is 
carried  on  a  single  galvanized  steel  wire 
which  relieves  the  conducting  wires  of  all 
strain  and  avoids  broken  or  loose  connec- 
tions. 

The  daylight  appearance  of  the  arches  is 
pleasing.  The  construction  is  light  and  is 
hardly  noticeable  from  the  street  below.  The 
arches  are  spaced  about  105  feet  apart,  and 
the  lowest  lamps,  which  are  those  over  the 
sidewalks,  are  about  23  feet  high. 

Wilmington,  N.  C,  is  practically  the 
same  size  as  Columbia,  in  its  sister  State, 
and  has  also  installed  a  system  of  tung- 
sten arches. 

Wilkes-Barre,  Pa.,  is  credited  with 
65,000  population,  and  has  recently  put 
in  an  installation  of  tungsten  arches 
around  its  public  square. 

Spokane,  Wash.,  numbers  80,000  inhabi- 
tants, and  has  shown  its  preference  for 
the  decorative  lamp  standard  for  its  new 
installation.  With  true  Western  pride, 
both  the  design  and  execution  of  these 
handsome  standards  are  by  local  talent^ 
and  an  inspection  of  the  illustration  will 
show  that  the  East  has  no  monopoly  on 
originality  and  taste  in  matters  of  public 
art.  Describing  this  standard,  the  Gil- 
more-Goodwin  Engineering  Co.,  who  did 
the  installation  work,   says : 

"  The  design  embraces  several  appropriate 
features.  Into  the  base  of  the  column  has 
been  worked  a  sj^mbolized  representation  of 
the  '  Power  City  Falls,'  with  a  conventional- 
ized electric  generator  on  each  of  the  four 
sides.  The  brackets  supporting  the  cross-arm 
are  the  conventionalized  Sea  Horse — symbol- 
izing Water  Power.  Particular  attention  has 
been  given  to  avoid  unnecessary  lodging 
places  for  dust  and  snow,  and  to  produce  a 
simple  construction  with  as  few  parts  as  pos- 
sible. The  column  is  beautiful  in  proportion, 
having  a  correct  entasis  and  being  fluted. 
The  entire  Electrolier  will  be  treated  by  the 
'  Carburet  Bronze  Process,'  producing  a  beau- 
tiful bronze  effect  and  a  lasting  finish  to 
the  iron  casting." 

Seattle,  with  a  population  of  276,000, 
has  also  adopted  the  ornamental  standard 
with  a  rather  unusual  arrangement  of 
lamps,  as  shown  in  the  illustration. 

Marching  through  Georgia,  at  least: 
through  the  business  section  of  its  capital, 
to-day,  is  frought  with  far  less  difficulties 
than  those  that  gave  rise  to  the  familiar 
marching  song.  Atlanta  has  its  "'  Great 
White  Way,"  which  even  includes  a 
"  flatiron    building-."     The    installation    in 
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FIG.    7. EFFECT  OF    SPECIAL    STREET    ILLU AIIXATIOX,    SEATTLE,    WASH. 


FIG.  6. — ATLANTA  S       GREAT  WHITE  WAY       ILLUMINATED  BY  FLAMING  ARC  LAMPS. 
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FIG.   9. — ILLUMINATION  BY  FLAMING  ARCS  ON   WHITEHALL   STREET,   ATLANTA,   GA. 


this  case  differs  from  all  those  so  far 
mentioned  in  consisting  of  flaming  arcs. 
That  there  is  a  literal  blaze  of  glory  is 
fully  shown  in  the  illustration. 

In  this  brief  sketch  of  progress  we 
have  passed  from  a  town  of  6000  inhabi- 
tants to  a  city  of  over  a  quarter  of  a 
million,    and    from   eastern    Pennsylvania 


to  southern  Georgia,  and  to  the  northwest 
extremity  of  our  coast.  This  is  an  im- 
pressive demonstration  of  the  extent,  both 
in  territory  and  in  range  of  cities  as  to 
size  and  character  of  inhabitants,  of  this 
remarkable  wave  of  sentiment  for  better 
public  lighting.  Let  the  good  work  go 
on. 


The  Business  Side  of  Modern  Street  Illumination 

By    G.    Brewer    Griffin    and    F.    H.  Dimock. 
(Concluded.) 


The  progress  of  the  elimination  of  the 
Brush  arc  lamps  and  some  of  the  enclosed 
arcs  and  substitution  of  metallic  flame 
arcs  is  here  given : 


1909. 
Metallic  Enclosed  Brush 


flame.  arc. 

March    272  954 

April   525  931 

May  83s  756 

June    1,049  575 

July   1,052  609 

August    1,063  626 

September    1,063  641 


arc. 

349 
124 


Total. 

1,575 
1,580 

1,591 
1,624 
1,661 
1,689 
1,704 


The  full  statement  of  arc  lamp  output 
for  seven  months  of  1909  is  as  follows : 


ARC    LAMP    OUTPUT. 

Total        Ai-c 

Total        No.  lamp 

1909.  hours,  lamps,  hours. 

March    344  i,575  54i,8oo 

April   293  1,580  462,940 

May    262  1,591  416,842 

June    233  1,624  378,392 

July  249  1,661  413.589 

August   287  1,689  484.743 

September   ...318  1,704  541,872 

The  last  Brush  arc  lamps  were 


K.W. 

hours. 
270,212 
231,324 
160,598 
143,676 
175,552 
185,425 
207,983 

cut  out 
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on  May  28.  It  may  be  here  noted  that, 
as  shown  in  the  comparative  tables,  the 
month  of  September  shows  an  increase  of 
145  lamps  with  a  decrease  in  kilowatt 
energy  of  31,457  hours. 

To   bring   out   the    results    achieved,    a 
direct  comparison  is  desirable. 

Arc  lamp        K.W. 

Lamps.       hours.  hours. 

March,  1908 1,554        526,806  263,403 

March,  1909 1,575        541,800  270,212 

Increase.      21  Inc.  14,994  Inc.    6,809 

April,   1908 1,554        445,998        227,999 

April,   1909 1,580        462,940        231,324 

Increase.     26  Inc.  16,942  Inc.    3,325 

May,  1908 1,554        400,932        200,466 

May,  1909 1,591        416,842        160,598 

Increase.     37  Inc.  15,910  Dec.  39,868 

June,   1908 1,557        354,996        177,498 

June,   1909 1,624        378,392         143,676 

Increase.      67  Inc.  23,396  Dec.  33,822 

July,   1908 1,559        386,632        193,192 

July,   1909 1,661        413,589        175,552 

Increase.    102  Inc.  26,957  Z?^c.  17,640 

August,    1908 1,559        428,725        214,363 

August,   1909 1,689        484,743         185,425 

Increase.  130  Inc.  56,018  Dec.  28,938 
September,  1908..  1,559  498,880  249,440 
September,   1909..  1,704        541,872        207,983 

Increase.    145  Inc.  42,992  Dec.  31,457 

It  should  be  noted  in  connection  with 
the  statement  of  lamps  in  operation  that 
March  and  April  were  periods  of  substi- 
tution, and  also  noted  that  in  July,  August 
and  September  the  number  of  enclosed 
arcs  was  increased  by  reason  of  demand 


for  additional  lamps  on  the  circuits  still 
thus  equipped. 

The  small  relative  value  of  lamp  hours 
and  kilowatt  hours  in  June  is  due  to  the 
short  hours  of  darkness  in  that  month. 

Reducing  the  foregoing  tabulation  to 
its  simplest  form,  we  have  the  following 
results : 

ARC   L.\MP   OUTPUT,    CONDENSED. 

Arc  K.W. 

1908.  lamp  hours,     hours. 

March  to  September,  both 

inclusive   3,042,939     1,526,361 

1909. 
March  to  September,  both 
inclusive  3,240,178     1,374,770 

Increase 197,239  D^c.  151,591 

This  shows  for  seven  months,  of  which 
the  first  three  were  a  period  of  change 
(the  first  metallic  flame  lamps  were  not  cut 
in  until  March  17,  two  75  lamp  rectifiers 
being  then  put  in  service),  an  increase  of 
lamp  hour  output  for  the  entire  system  of 
approximately  63^  per  cent,  with  a  decrease 
of  kzv.  hours,  or  power,  of  practically  10 
per  cent.  If  we  consider  the  month  of 
September  alone  the  figures  are  more 
significant.  Comparison  shows  an  in- 
crease of  lamp  hours  of  over  8^  per  cent, 
with  a  decrease  of  kw.  hours  or  energy 
of  approximately  1234  per  cent.,  and  this 
notwithstanding  the  fact  that  37  per  cent. 
of  the  lamps  in  service  were  enclosed  arcs 
of  the  type  employed  in  1908. 

The  saving  in  energy  naturally  resulted 
in  a  saving  in  boiler  power  and  conse- 
quent reduction  in  expense. 

The  totals  of  arc  lamp  expense  for  June 
and  July  of  1908  and  1909  compare  as 
follows : 


June,  1908 615  Brush  arcs \  .  _-_ 

942  Enclosed  arcs I  '^^' 

June,  1909 1,049  Metallic  flame \  ^ 

575  Enclosed  arcs i  '    ^ 

Increase  6y 

July,  1908 615  Brush  arcs \ 

944  Enclosed  arcs /  '^^^ 

July,  1909 1,052  Metallic  flame \  i  661 

609  Enclosed  arcs )  ' 


$9,306.94 
7,347-01 

Dec.  $1,959-93 
8,218.08 
7,450-43 


Increase 


102        Dec.  $767.65 
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FIG.  9. — METALLIC  FLAME   ARC   ILLUMINATION,   CITY   PARK,   NORTH    SIDE,    PITTSBURGH,    PA.      PHOTO- 
GRAPHED AT   NIGHT,   SEPTEMBER  29,    I9O9. 


While  part  of  this  saving  was  due  to 
use  of  a  better  grade  of  coal  at  a  lower 
price,  the  essential  element  was  the  fact 
that  the  decreased  demand  for  power 
allowed  the  cutting  out  of  one  boiler,  six 
supplying  more  lamps  than  seven  could 
formerly  furnish  power  for,  allowing  two 
to  be  held  in  reserve. 

Another  item  of  interest  is  the  pay  of 
lamp  trimmers.  Under  the  old  system  an 
average  of  six  trimmers  was  constantly 
employed.  When  the  metallic  flame  lamps 
were  installed  on  fifteen  circuits  the  life 
of  trim  was  found  to  be,  on  an  average, 
240  hours,  as  opposed  to  27^  hours  for 
the  open  arcs  and  no  hours  for  the  en- 
closed arcs. 

This  rendered  possible  a  50  per  cent, 
reduction  of  the  force  and  the  figures  for 
pay  of  lamp  trimmers  for  the  seven 
months  of  the  two  years  are  herewith 
given : 


LAMP  TRIMMERS. 

1908.  1909. 

March  $458-33  $409.09 

April   408.38  250.63 

May  405-00  15438 

June  ••383-25  150-93 

July   410.00  224.69 

August    428.62  212.50 

September    430.00  235.00 

$2,923.58  $i,637^i9 

These  actual  results  seem  worthy  of 
the  consideration  of  not  only  every 
illuminating  engineer,  but  of  every  central 
station  manager  whose  plant  is  overtaxed. 

The  character  and  distribution  of  the 
illumination  obtained  is  further  shown  in 
a  second  illustration  taken  in  City  Park. 
(Fig._9.). 

This  photograph  was  taken  after  com- 
plete darkness,  the  sky  showing  reflection 
of  surrounding  lights.  The  two  small 
clusters  in  the  background  are  incandes- 
cents  at  the  bridsre  end. 
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FIG.     10. — ARC    LAMP    AND    K\V.     HOURS,     I908 
AND    1909, 


II. — ARC    LAMP    AND    KW.    OUTPUT,    IQoS- 
1909. 


FIG.     12. — COMPARATIVE    LAMP    OPERATION    AND 
KW.    HOURS. 

Efficiency  of  various  lamps  upon  test 
has  been  graphically  shown  earlier  in 
these  papers,  and  a  similar  method  in 
illustration  of  the  business  side  of 
illumination  is  employed  in  the  diagrams 
representing  the  factors  of  input  and 
output  that  we  have  been  able  to  gather. 
(Figs.  10,  II,  12.) 

The  lamps  have  given  general  satisfac- 
tion and  there  has  been  no  trouble  with 
the  system.  Repairs  have  amounted  to 
very  little  and  the  life  of  the  bulbs  of  the 
mercury  rectifiers  has  been  very  satisfac- 
tory, averaging  far  beyond  the  guarantee 
of  the  contractors. 

We  are  informed  by  those  in  charge 
that  if  finances  warranted  they  would 
gladly  see  the  remaining  enclosed  arcs  re- 
placed by  the  new  type ;  but  their  capacity 
lias  been  so  much  enlarged  that  they  can 
care  for  present  demands  without  asking 
for  further  appropriation. 

It  would  seem  to  us  that  Mr.  Gray's 
recommendation  and  selection  have  been 
eminently  justified  and  that  the  results 
furnish  a  basis  for  the  answer  to  the 
questions  instanced  in  the  first  part  of 
these  papers  for  many  overloaded  or 
inadequate  plants.       {The  End.) 
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Sunlight  and  Artificial  Light  :     A  Comparison 


By  a.  Cressy  Morrison. 


Part  I. 

It  has  been  constantly  claimed  that  each 
improved  illuminant  was  the  nearest  ap- 
proach to  sunlight.  Each  enthusiast  has 
concluded  that  the  particular  illuminant 
which  attracted  his  attention  was  really  a 
little  spark  of  the  sun.  In  order  that  all 
might  be  able  to  claim  that  a  particular 
illuminant  most  closely  resembled  sun- 
light, we  have  found  each  advocating  some 
especial  theory  that  the  eye  sees  best  un- 
der certain  conditions.  As  a  result  of  the 
effort  to  find  these  conditions,  the  sun  as 
a  standard  has  been  moved  from  one  hori- 
zon through  the  zenith  to  the  other.  The 
shades  of  early  morning  as  the  rising  sun 
lighted  the  world  have  been  selected  by 
some ;  mid-forenoon,  noon,  early  afternoon 
and  evening  have  each  had  their  advo- 
cates. The  sun  has  been  placed  in  the 
south  and  in  the  north,  and  now  there  is 
no  doubt  that  it  will  soon  be  discovered 
that  the  eye  sees  best  at  the  North  Pole. 
Moonlight  has  not  been  neglected  either. 
Then  we  have  the  advocates  of  an  ob- 
scured sun,  the  cloudy  sky,  a  north  light, 
an  east  light,  to  say  nothing  of  the  stren- 
uous effort  which  has  been  made  to  prove 
that  blue  sky  is  the  real  thing. 

In  this  way  we  have  each  discovered  that 
our  particular  illuminant  is  actually  and 
decidedly  the  nearest  approach  to  the  real 
standard — Old  Sol  himself. 

Because  artificial  light  is  used  mostly 
indoors,  it  has  perhaps  been  the  most  nat- 
ural thing  in  the  world  to  make  one  of  the 
tests  of  good  seeing  by  any  illuminant  a 
reading  test.  I  was  gravely  asked  by  an 
advocate  of  the  blue  sky  as  a  standard  to 
step  first  to  a  window  through  which  the 
light  came  from  the  broad  expanse  of  the 
heavens,  with  a  book  in  my  hand  and  see 
how  clearly  the  type  could  be  read,  and 
then  by  way  of  contrast  to  take  my  posi- 
tion at  another  window,  so  that  the  full 
sunlight  would  fall  upon  the  book,  and  see 
if  I  was  not  completely  dazzled.  The  ar- 
gument seemed  conclusive  until  we  re- 
membered that  the  white  paper  of  the  book 
was   returning  to   the   eye   practically   all 


the  direct  rays  of  the  sun  which  fell  upon 
it,  and  that  we  were  not  looking  at  a  white 
book  on  which  was  printed  black  type, 
but  practically  looking  at  the  face  of  the 
sun  itself.  This  fact  has  been  overlooked 
by  some  of  the  greatest  among  us.  Then 
the  larger  fact  dawned  upon  us  that  the 
question  of  good  seeing  was  not  a  ques- 
tion of  reading  indoors.  We  realized  that 
the  world  had  been  reading  for  but  a  com- 
paratively few  years  and  the  adaptability 
of  the  eye  to  highly  civilized  conditions 
had  been  extremely  slow  as  compared  to 
the  advance  of  civilization  itself. 

It  is  probable  that  the  human  eye  has 
been  developing  from  the  time  that  the 
first  micro-organism  became  sensible  to 
the  longest  visible  red  rays  and  awakened 
to  the  difference  between  temperature  and 
light.  In  the  estimation  of  the  time  which 
has  elapsed  since  the  first  living  organism 
reacted  to  light,  we  can  choose  between 
the  first  man  and  date  the  Garden  of  Eden 
about  6,000  years  back,  or  go  back  to  the 
first  glimmer  of  the  sun's  radiance,  which 
some  astronomers  estimate  at  18,000,000 
years  ago,  or  we  can  choose  the  estimate 
of  the  geologist  who  placed  the  time  one 
hundred  or  more  million  years  ago.  How- 
ever, unless  we  accept  the  Garden  of  Eden, 
we  must  admit  that  the  evolution  of  the 
human  eye  has  been  in  progress  through 
untold  ages  and  that  since  man,  as  such, 
has  been  evolved,  he  has  been  a  diurnal 
animal.  Had  he  been  nocturnal,  his  eyes 
might  react  to  other  rays  than  those  of 
the  visible  spectrum;  his  little  octave  of 
light  might  have  been  extended  in  both  di- 
rections. Therefore,  to  test  the  eyesight 
by  any  of  the  indoor  requirements  of  mod- 
ern civilization  is  but  to  test  the  adapta- 
tion, admittedly  great,  of  the  wonderful 
mechanism  of  the  eye :  that  is,  the  optical 
adaptation  of  a  daylight  animal. 

Any  test  which  throws  the  rays  of  the 
sun  back  into  the  eye  is  practically  looking 
at  the  sun  itself,  and  while  this  may  be 
a  splendid  optical  test  for  eagles,  who  are 
said  to  look  at  the  sun  without  flinching, 
it  is  quite  out  of  the  range  of  our  ability. 
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It  would  seem  probable  that  when  man 
awakened  in  the  early  days  and  crept  from 
beneath  the  shadow  of  the  overhanging 
trees,  or  later  emerged  from  his  cave  or 
his  darkened  habitation,  that  his  eye  rested 
upon  the  green  trees,  fields  and  the  blue 
water  or  upon  the  reddish  brown  earth, 
and  that  these  primary  colors  were  con- 
trasted not  only  with  each  other,  but  with 
the  flowers  of  the  field  and  the  gaudy 
plumage  of  the  birds  and  insects.  As  the 
eye  became  more  accustomed  to  the  day- 
light, animal  life  on  land  and  in  the  sea, 
in  spite  of  its  ingenious  adaptation  to  the 
color  of  its  surroundings,  became  more 
visible.  It  is  more  than  probable  that  co- 
incident with  the  evolution  of  the  human 
eye  there  have  gone  forward  two  proc- 
esses :  first,  the  color  of  the  flowers,  since 
trees  and  plants  have  begun  to  bear  them, 
have  evolved  more  brilliant  shades  and 
contrasts,  and,  second,  imitative  adaptation 
in  the  other  direction  has  developed 
greater  harmony  between  animal  life  and 
its  surroundings.  The  bird  of  paradise 
has  from  dull  beginnings  evolved  his  gor- 
geous plumage.  Thus,  as  the  human  eye 
has  advanced  to  see  the  prismatic  colors 
in  all  their  beauty,  these  colors  themselves 
in  nature  have  become  clearer  and  more 
beautiful  to  look  upon.  In  the  other  direc- 
tion, the  animals  upon  which  man  has  sub- 
sisted have  become  in  many  cases  so  close- 
ly adapted  to  their  surroundings  that  the 
eye  must  indeed  be  sharpened  if  man  was 
to  live. 

The  great  belt  of  the  temperate  and 
tropic  zones  has  been  man's  principal  habi- 
tat. In  summer,  when  most  light  was 
needed,  the  sun  was  highest  in  the  heavens, 
and  in  winter,  when  the  snow  cap  of  the 
Arctic  circle  advances  into  the  temperate 
zone,  and  the  trees  have  lost  their  leaves, 
the  sun  has  retreated  south  or  north  and 
the  dazzling  whiteness  is  less  trying.  It 
is  a  strange  thought,  is  it  not,  that  the 
Eskimo  who  faces  the  blinding  sun  during 
a  seven-month  day  has  five  months  of 
darkness  in  which  to  recuperate  the  tired 
muscles  and  rest  the  optic  nerves.  The 
human  eye,  by  its  power  of  adaptation, 
modifies  the  minor  differences  and  leaves 
true  the  broad  statement  that  it  is  best 
adapted  to  see  in  full  daylight  when  the 
sun  is  at  the  zenith,  when  there  are  no  ob- 
jects which  throw  rays  directly  back  into 


the  eyes,  and  when  the  eyes  are  looking 
from  beneath  the  shadow  of  the  head  and 
eyebrows  out  upon  the  fields,  the  forests, 
the  mountain  crags  and  the  rippling  water. 
Then  all  objects  send  to  the  window  of 
the  soul  the  true  spectral  vibrations  to 
which  they  respond,  unmodified  and  as 
perfect   as  the   day  itself. 

With  a  view  to  ascertaining  exactly  the 
color  values  of  the  spectrum  of  the  sun, 
on  the  23d  day  of  June,  1909,  a  clear  day, 
in  our  own  country,  I  asked  the  Bureau  of 
Standards  of  the  Department  of  Com- 
merce and  Labor  at  Washington,  D.  C, 
to  conduct  a  series  of  investigations — 
first,  upon  the  sun  itself  and  then,  using 
the  sun  as  a  standard,  upon  various  arti- 
ficial illuminants,  that  it  might  be  ascer- 
tained beyond  peradventure  which  of  these 
illuminants  was  nearest  to  sunlight, 
whether  any  were  near  to  sunlight  and 
how  far  man  must  go  in  the  improvement 
of  all  illuminants  before  he  literally  pro- 
duced sunlight  at  night.  The  results  of 
this  investigation  are  now  being  tabulated, 
and  in  a  succeeding  article  I  shall  find 
pleasure  in  announcing  the  conclusions, 
which  promise  some  disappointments, 
some  surprises,  much  food  for  thought 
and  a  basis  for  ambitious  effort  on  the 
part  of  illuminating  engineers  and  physic- 
ists who,  I  have  found,  have  much  further 
to  go  than  any  of  us  suspected. 

Part  II. 

In  considering  the  approximation  of 
any  illuminant  to  sunlight,  the  experi- 
ments which  were  conducted  by  the 
United  States  Bureau  of  Standards  at  my 
suggestion,  under  the  very  skillful  direc- 
tion of  Dr.  Herbert  E.  Ives,  were  con- 
fined to  the  visible  spectrum. 

The  visible  spectrum  is,  as  we  are  all 
very  well  aware,  but  a  modest  fraction 
of  the  total  radiations  of  any  illuminant, 
natural  or  artificial.  At  best,  then,  a 
comparison  of  the  visible  spectrum  of  an 
artificial  illuminant  with  the  visible  spec- 
trum of  the  sun,  is  merely  indicative,  and 
should  an  artificial  .illuminant  be  found  to 
be  identical  in  the  visible  spectrum  wi1:h 
the  sun,  it  might  or  might  not  be  identical 
from  the  standpoint  of  optics,  chemistry 
or  biology.  There  are  several  well  known 
facts  which  should,  however,  be  men- 
tioned in  this  connection. 
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We  are  told  that  the  ultra  violet  rays 
produce  active  chemical  effects.  The 
photograph  is  an  illustration.  A  red 
glass — the  only  monochromatic  glass  we 
have — inhibits  the  passage  of  the  ultra 
violet.  It  must  be  conceded,  therefore, 
that  the  red  rays  (if  producing  any 
chemical  effect)  produce  an  effect  quite 
different  from  the  ultra  violet.  It  is  also 
well  known  that  the  infra  red  rays,  which 
will  penetrate  a  black  paper  absolutely 
opaque  to  the  visible  spectrum,  will  pro- 
duce growth  and  even  complete  fruition 
of  plants,  in  some  instances  with  slight 
modification,  but  usually  with  profound 
effect  upon  their  structure. 

It  has  also  been  observed  that  certain 
visible  portions  of  the  spectrum  produce 
practically  opposite  effects,  and  that  in  a 
complete  spectrum  these  opposite  effects 
tend  to  neutralize  each  other.  In  a  badly 
balanced  spectrum,  therefore,  even  the 
visible  rays  might  produce  strange  results 
because  left  unneutralized.  One  popular 
illuminant  which  lacks  entirely  certain 
important  vibrations  has  been  shown  to 
distort  plants  growing  under  it  as  badly 
as  it  distorts  colors.  Can  man  escape 
these  abnormal  effects  if  long  exposed  to 
them?  Taking  these  well  established 
facts  together,  it  must  be  recognized 
that  the  visible  and  invisible  light  com- 
bined make  the  total  spectrum  of  all  il- 
luminants,  and  that  any  attempt  at  the 
approximation  of  an  artificial  illuminant 
to  the  radiations  from  the  sun  must  take 
both  into  consideration. 

It  is  a  well  established  fact  that  plants 
depend  for  their  respiration  upon  the  in- 
visible rays  and  that  the  chemical  changes 
which  produce  their  color  values  are 
caused  by  the  rays  of  the  visible  spectrum. 
It  therefore  becomes  clear  that  any  con- 
clusion which  is  to  be  reached  as  to  the 
proximity  of  an  artificial  illuminant  to 
sunlight  must  include  an  observation  to 
some  normal  process  of  nature  involving 
life  itself,  as,  for  instance,  the  effect  of 
light  upon  the  growth  of  plants  which 
can  be  watched  from  birth  to  maturity. 
If  experiment  should  show  that  an  artifi- 
cial illuminant,  which  in  the  visible  spec- 
trum closely  approximated  sunlight,  but 
u.ider  which  abnormal  effects  were  pro- 
duced upon  plants,  we  must  conclude  that 


the  resemblance  does  not  extend  through 
the  entire  spectrum  but  is  chiefly  confined 
to  those  vibrations  of  which  the  eye 
alone  is  cognizant.  If,  on  the  other  hand, 
an  illuminant  closely  resembling  sunlight 
is  found  to  also  produce  normal  plant 
growth,  it  must  be  concluded  that,  so  far 
as  indications  go,  its  approximation  to 
sunlight  continues  throughout  the  spec- 
trum, and  by  inference,  at  least,  it  might 
be  concluded  that  this  approximation 
made  it  the  best  for  human  beings. 

There  is  no  doubt  whatever  of  the 
physiological  effects  of  light,  both  visible 
and  invisible,  upon  human  beings.  We 
have  found  it  in  optics,  in  medicine  and 
psychology.  There  is  room  therefore,  for 
a  series  of  most  ingenious  experiments, 
which,  properh^  conducted,  might  point  in 
the  direction  of  the  one  ideal  illuminant, 
and  as  a  mere  suggestion  might  lead  to  a 
system  of  illumination  by  which  selected 
rays  might  be  utilized  for  different  phy- 
siological or  psychological  purposes.  An 
amusing  thought  would  be  a  "  happiness  " 
light  for  a  theatre  devoted  to  comedy  and 
a  "  tragic "  light  for  a  harrowing  per- 
formance. We  are  all  the  time  uncon- 
sciously making  this  very  selection,  and 
lighting  effects  are  produced  to  emphasize 
the  mental  impression  which  we  desire  to 
convey. 

The  investigations  conducted  by  the 
Bureau  of  Standards  upon  the  visible 
spectrum  disclose  the  fact  that  the  claims 
of  all  those  who  have  declared  that  a 
particular  artificial  illuminant  was  "  a 
spark  of  the  sun  itself,"  have  let  their 
enthusiasm  carry  them  further  than  the 
cold  figures  seem  to  warrant.  Here  again 
it  should  be  remembered,  however,  that 
only  the  visible  spectrum  has  been  ana- 
lyzed by  the  Bureau.  The  open  flame  il- 
luminants,  gas,  kerosene  and  the  candle, 
fall  into  a  class  by  themselves  and  are 
farthest  from  sunlight.  A  notable  excep- 
tion is  acetylene,  which  stands  in  a  class 
by  itself  as  the  only  open  flame  illuminant 
which  meets  the  extremely  rigid  tests  of 
full  equality  in  the  visible  spectrum  to  the 
highest  attainments  in  electricity  and  in- 
candescence. The  carbon  filament  lamp 
is  also  in  a  class  by  itself,  for  it  falls, 
even  when  burning  under  the  best  condi- 
tions,  into  an   approximate  parallel   with 
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kerosene  and  open  flame  gas.  The  arc 
light  approaches  the  others  very  closely 
and  would  be  an  undoubted  claimant  to 
very  high  honors,  were  it  not  from  an 
abnormality  in  the  violet.  The  tungsten 
lamp,  which  is  the  highest  and  most 
modern  development  of  electrical  effort, 
stands  on  a  parity  with  acetylene  as  far 
as  the  visible  spectrum  is  concerned,  and, 
sharing  the  honor,  the  mantle  burner  can 
properly  claim  a  place  slightly  closer  to 
the  sun  than  either.  Optically,  the  mantle 
light,  because  of  its  greater  radiating  sur- 
face, is  considerably  ahead  of  an  equal 
candle  power  of  the  tungsten  light,  and 
this  advantage  will  undoubtedly  give  it 
prestige  where  an  effect  upon  the  eyes  is 
seriously  considered.  But,  the  invisible 
light  radiated  by  artificial  illuminants 
must  be  taken  into  consideration.  The 
data,  while  by  no  means  complete,  is 
sufficiently  so  to  be  very  interesting  and 
suggestive.  It  has  been  found,  as  is  well 
known,  that  photographs  may  be  taken 
through  substances  opaque  to  the  visible 
rays.  Experiments  also  show  that  by  the 
exposure  of  certain  substances  for  ten 
seconds  to  sunlight,  these  substances  will 
thereafter  give  off  invisible  rays 
sufficiently  strong  to  affect  a  photo- 
graphic plate  in  complete  darkness  eigh- 
teen months  later. 

Some  extraordinary  effects  of  reflected 
rays  are  shown  by  the  effect  of  moonlight 
upon  animals  and  the  suspected  connec- 
tion between  the  effects  of  light  and 
strange  mental  states,  as  illustrated  by 
our  word  "  lunacy."  Various  curious 
effects  upon  insects  of  lights  of  different 
colors  have  been  demonstrated  by  experi- 
ments on  ants  and  even  micro-organisms. 
The  destructive  effect  of  light  upon  some 
bacteria — the  effects  of  light,  visible  and 
invisible,  upon  germination  and  subse- 
quent growth  of  vegetable  organisms  and 
innumerable    other   illustrations    come    to 


us  from  the  efforts  of  the  world's  greatest 
experimenters.  All  these  illustrations  go 
to  demonstrate  that  the  advent  of  civiliza- 
tion, which  has  made  the  use  of  artificial 
illuminants  a  necessity,  has  brought  into 
play  subtle  forces,  which  may,  in  time,  as 
profoundly  modify  the  race  as  they  are 
known  to  modify  plants,  producing  amaz- 
ing abnormalities. 

Giving  consideration  then  only  to  those 
artificial  illuminants  which  have  been 
found  to  belong  to  the  highest  class,  we 
can  say  definitely  that  electricity  has  not 
proved  itself  advantageous  in  the  develop- 
ment of  plant  life.  The  electric  arc,  for 
instance,  stimulated  plant  life  to  a  certain 
point  and  then  injured  the  growth  and 
produced  an  abnormal  result.  The  con- 
clusion reached  in  the  Cornell  experi- 
ments, lasting  some  three  years,  was  that 
the  electric  light  was  not  adapted  for 
plant  growth.  So  far  as  the  writer  is 
aware,  no  experiments  have  been  con- 
ducted with  tungsten  light  to  ascertain 
its  effect  upon  plant  life,  so  that  the  value 
of  its  invisible  spectrum  is  problematical. 
That  its  effect  optically  is  very  trying, 
must  be  generally  admitted. 

As  regards  the  mantle  principle,  it  is 
believed  that  the  invisible  spectrum  has 
not  yet  been  investigated.  As  regards 
acetylene  we  have  valuable  data  from  the 
Cornell  experiments  covering  a.  period  of 
years,  and  the  conclusion  reached  was 
that  "  Between  90  and  95  per  cent  of  the 
plants  experimented  with  responded 
favorably  to  the  stimulus  given  by  acety- 
lene light."'  This  would  certainly  imply 
that  there  were  no  abnormalities  in  the 
invisible  spectrum  of  acetylene,  and  as  its 
visible  spectrum  is  at  the  very  apex  of 
modern  attainment,  the  overwhelming 
evidence  of  its  effect  upon  plant  life  leads 
inevitably  to  the  conclusion  that  acetylene 
is  really  the  nearest  approach  to  sunlight 
which  man  has  made. 
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FIG.    I. — METROPOLITAN   TOWER,  SHOWING  TIME  FLASHER   AT   TOP   OF   TOWER. 


A  Remarkable  Tower 


Towers  mark  the  efforts  of  the  city  to 
lift  its  head  above  the  deadUne  of  hum- 
drum existence.  They  arise  into  an  at- 
mosphere unsulHed  by  the  breath  of  con- 
tentious trade  and  the  exhalations  of  per- 
spiring strife.  The  tower  is  to  the  city 
what  the  mountain  peak  is  to  the  land- 
scape; and  about  their  summits  still  linger 
the  mists  of  romance  and  tradition.  It 
was  in  "  many-towered  Camelot "  that  the 
fair  lady  of  Shellot  wove  her  mystic  web. 
A  tower  is  a  personality.  It  has  eyes  and 
a  voice,  and  frequently  a  beckoning  hand 


continually  reminding  us  of  the  flight  of 
time.  Its  eyes,  like  those  of  the  fabled 
dragons,  send  forth  their  own  light,  and 
its  voice  runs  the  whole  gamut  of  human 
joys  and  woes.  It  calls  the  bride  to  the 
altar,  and  tolls  the  last  summons  of  the 
dead ;  it  calls  the  maidens  to  prayer  and 
worship,  and  the  youths  to  war;  it  min- 
gles with  the  din  of  mid-day  traffic,  and 
breaks  the  solemn  stillness  of  the  night. 

It  was  for  the  purpose  of  providing  for 
the  all-seeing  eye  of  light,  and  the  re- 
sounding call  of  the  bell,  that  towers  came 
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into  existence;  and  while  it  may  serve 
some  of  the  commoner  purposes  of  human 
life,  a  tower  without  its  bell  or  clock  has 
something  incomplete  and  gruesome  about 
it,  like  the  eyeless  sockets  in  a  skull. 

The  tallest  tower  in  the  world  to-day 
rises  at  the  corner  of  the  Metropolitan 
Building,  at  Madison  avenue  and  Twenty- 
fourth  street.  We  do  not  consider  the 
Eifel  Tower,  which  is,  properly  speaking, 
not  a  tower  at  all,  but  a  mere  succession 
of  platforms  set  upon  stilts.  The  Metro- 
politan Tower  is  wider  than  a  church  door 
and  deeper  than  a  well,  for  it  occupies  the 
entire  site  on  which  formerly  stood  the 
church  made  famous  by  the  fiery  sermons 
of  Dr.  Parkhurst,  and  its  foundation  ex- 
tends a  hundred  feet  below  the  pavement. 
The  architect  had  "  the  courage  to  be  sim- 
ple," with  the  result  that  the  lines  of  the 
tower  are  majestic,  graceful  and  thor- 
oughly pleasing.  The  pinnacle  of  the 
roof,  which  is  700  feet  above  the  pave- 
ment, is  terminated  by  a  huge  octagonal 
lantern  in  which  are  placed  tungsten 
lamps  aggregating  over  22,000  candle- 
power.  Midway  between  this  and  the 
pavement,  on  each  of  the  four  sides,  is  a 
clock  face  26  feet  in  diameter. 

When  the  New  York  skyscraper  first 
made  its  appearance  it  was  a  conceit  of 
the  humorist  to  show  the  future  building 
of  this  kind  with  clouds  floating  about  the 
upper  stories.  This  is  actually  realized  in 
the  case  of  the  Metropolitan  Tower;  it  is 
not  uncommon,  when  the  low  fog  clouds 
drift  in  from  the  ocean,  to  see  the  upper 
part  entirely  enveloped  in  clouds,  while 
the  main  building  and  the  space  below  is 
quite  clear. 

The  clock  is  in  some  respects  the  most 


remarkable  timepiece  m  the  world.  The 
minute  and  hour  hands  weigh  respectively 
1000  and  700  pounds  each,  and  are  17  and 
13  feet  respectively  in  length,  while  the 
figures  on  the  dial  are  4  feet  high.  The 
hours  are  struck  on  a  bell  weighing  three 
and  a  half  tons,  with  a  200-pound  ham- 
mer. Beside  the  immense  bell  there  is  a 
fine  set  of  chimes.  The  clock  mechanism 
in  the  tower  is  operated  by  electricity. 
Besides  these  gigantic  dimensions,  the 
clock  is  unique  in  utilizing  light  as  a 
means  of  announcing  the  hours  and  quar- 
ters. The  quarters  are  announced  by  one, 
two,  three  or  four  red  flashes,  and  the 
hours  by  the  appropriate  number  of  white 
flashes.  The  figures  on  the  dial,  as  well 
as  the  hands,  are  outlined  with  electric 
lamps,  so  that,  by  the  combined  use  of 
sound  and  light,  this  giant  of  clocks  an- 
nounces the  time  visibly  or  audibly  to 
one-sixteenth  of  the  population  of  the 
United  States. 

Toward  the  close  of  the  afternoon  in 
these  dark,  short  days,  when  practically 
every  window  in  the  tower  is  alight,  the 
spectacle  presented  is  of  the  most  im- 
pressive beauty,  as  may  be  conceived  from 
the  illustration  shown.  The  white  marble 
of  which  it  is  constructed,  illuminated  by 
the  many  windows,  stands  out  against  the 
dark  firmament  like  a  veritable  "  pillar  of 
light  by  night.'' 

In  height  and  grandeur,  and  in  the 
unique  features  described,  the  Metropol- 
itan Tower  is  emblematic  of  the  suprem- 
acy of  modern  science  as  the  genius  of 
American  life. 

We  are  indebted  to  the  publicity  depart- 
ment of  the  General  Electric  Company  for 
the  figures  given  above. 
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John  Trumbull  Marshall 


Among  the  charter  members  of  the  Il- 
luminating Engineering  Society  there  was 
one  whose  gentle  manners,  genial  tem- 
perament and  forceful  but  modest  speech 
impressed  its  personality  upon  all  those 
with  whom  he  came  in  contact.  This  was 
Mr.  J.  T.  Marshall,  long  connected  with 
the  Photometric  Department  of  the  Har- 
rison Lamp  Works  of  the  General  Elec- 
tric Company.  The  following  sketch  of 
his  life  and  character  has  been  furnished 
us  by  the  company,  of  which  he  was  long 
a  faithful  and  highly-esteemed  employee : 

John  Trumbull  Marshall,  assistant  en- 
gineer of  the  Lamp  Works,  died  in  Ber- 
muda, January  i,  1910,  aged  50.  He  was 
a  direct  descendant  of  Jonathan  Trumbull, 
the  American  patriot,  friend  and  adviser 
of  Washington,  and  Colonial  Governor  of 
Connecticut. 

Mr.  Marshall  graduated  from  the  scien- 
tific course  of  Rutgers  College  in  1881, 
and  went  to  work  at  the  Edison  Lamp 
Works,  then  at  Menlo  Park,  in  October  of 
that  year.  His  first  work  was  in  con- 
nection with  the  photometry  and  life  test- 
ing of  lamps,  and  he  always  maintained  a 
special  interest  in  these  subjects.  He  in 
1883  or  1884  invented  the  comparison 
method  of  photometering  lamps.  Prac- 
tically all  our  carbon  lamps  are  to  this  day 
measured  for  voltage  by  this  method, 
which  is  very  simple  and  enables  an  un- 
skilled operator  to  measure  a  large  number 
of  lamps  per  day. 

During  the  last  few  months  Mr.  Mar- 
shall completed  and  put  in  sviccessful  oper- 
ation a  very  remarkable  dcA^elopment  of 
the  comparison  method  of  lamp  measur- 
ing. This  is  known  as  the  Watts-per- 
Candle  Photometer.  The  ones  now  in  use 
in  the  factory  give  the  volts,  amperes  and 
candle  power  of  a  tungsten  lamp  at  the  de- 
sired W.  P.  C.  The  only  electrical  in- 
strument used  in  connection  with  this 
photometer  is  a  zero  galvanometer:  with 
this  also  a  constant  voltage  line  is  not 
necessary.  Only  one  operator  per  pho- 
tometer is  necessary  and  the  output  per 
operator,  as  well  as  the  accuracy  of  the 


work,  is  much  greater  than  l)y  the  older 
method  which  entailed  the  use  of  a  con- 
stant voltage  line — a  volt  meter,  an  am- 
meter and  a  slide  rule  calculation  for  each 
lamp. 

Besides  specializing  in  photometry,  Mr. 
Marshall  has  paid  much  attention  to  the 
manufacture  of  carbon  filaments,  espe- 
cially methods  of  carbonization,  and  the 
practical  methods  of  metallizing  filaments 
at  present  in  use  are  largely  methods 
which  he  worked. out.  Mr.  Marshall  was 
a  good  mathematician  and  made  all  the 
calculations  on  which  manufacturing  data 
on    lamps   were    based.     He   had    a    very 


JOHN    TRUMBULL    MARSHALL. 

large  capacity  for  work  and  used  his  capa- 
city to  the  limit. 

Personally  Mr.  Marshall  was  univer- 
sally loved  and  respected.  A  man  of 
strong  character  and  convictions,  in  him 
truthfulness  and  straightforwardness  were 
so  well  developed  that  he  was  incapable  of 
the  least  degre  of  deception.  He  signed  a 
total  abstinence  pledge  when  a  boy  and 
never  broke  it.  He  lived  a  very  simple 
life  and  found  his  recreation  and  enjoy- 
ment in  his  garden,  the  woods  and  the 
fields.  He  knew  the  trees,  plants  and 
flowers  growing  in  his  neighborhood,  and 
had  manv  of  them  domesticated  about  his 
home.  He  was  unmarried  and  devoted 
his  life  to  his  parents,  who  have  died  in 
recent  vears,  and  to  his  sisters. 


656 


THE   ILLUMINATING   ENGINEER 


Racftical  T^Llems  in 
IDinniiiaLtiiig  Ingmeering  il 


The  Lighting  of  a  Drug  Store 

By  R.  W.  Pierson. 
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The  accompanying  plan,  Fig,  i,  and  il- 
lustration, Fig.  2,  show  the  general  light- 
ing equipment  of  a  modern  drug  store, 
which  the  manager  and  wiring  contractor 
considered  adequate,  and  "  the  best  possi- 
ble." 

This  store  is  situated  on  a  corner  op- 
posite the  campus  of  one  of  the  large 
Eastern  universities,  and  is  much  fre- 
quented by  students,  with  a  good  class  of 
non-college  customers  in  addition,  and  is 
thoroughly  up-to-date  in  its  line. 

Considerable  remodeling  has  recently 
been  done,  including  a  new  front,  with 
four  large  windows  8  ft.  high,  new  soda 
fountain,  cases,  shelves,  counters,  etc. 
The  latter  are  of  golden  oak,  the  fountain 
is  of  white  marble,  except  the  mirror 
frame  and  posts,  and  the  walls  and  ceil- 
ing of  light  buff.  Over  and  in  front  of 
the  fountain's  mirror   (shown  by  crosses) 


are  six  receptacles,  equipped  with  "  tulip- 
shaped  "  colored  glass  shades,  hanging 
straight  down. 

The  store  proper  is  lighted  by  two  four- 
light  and  four  two-light  combination  fix- 
tures, arms  18  in.  long,  lamps  at  45  de- 
grees ;  height  above  the  floor  7  ft.  8  in. 
The  former  are  equipped  with  four  40- 
watt  clear  tungsten  lamps,  and  four  open- 
tip  gas  burners,  with  distributing  pris- 
matic reflectors  for  the  tungsten  lamps, 
and  etched  shades  for  the  gas. 

The  manager  figures  that  since  he  has 
no  electric  sign  he  needs  a  two-light 
(combination)  fixture  in  front  of  each 
window,  low  enough  to  be  seen  from  a 
distance,  to  attract  attention  and  pull  in 
the  strollers.  From  the  sidewalk  these 
fixtures  appear  to  be  about  18  in.  below 
the  top  of  the  plate  glass. 

If  more  than  a  superficial  examination 
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FIG.   I. — PLAN  OF  STORE. 
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FIG.  2. — THE  DRUG  STORE,   SHOWING  EFFECT  OF   NEW  ILLUMINATION 


of  this  installation  be  made,  it  will  be 
found  that  the  ceiling  outlets  are  properly 
placed,  /.  e.,  the  most  light  is  on  the  pre- 
scription counter  and  cigar  case — the  prin- 
cipal objection  being  to  the  low  height, 
clear  lamps  and  the  angle  of  same. 

The    rear    section,    where    prescriptions 
are  compounded,  appears  to  be  well  light- 


ed,   though   a   more   economical   arrange- 
ment could  doubtless  be  devised. 

The  front  part  of  the  store,  with  an 
area  of  647^  sq.  ft.,  with  a  total  of  640 
watts  tungsten,  should  give  4>^  to  5  footr 
candles,  but  the  store  does  not  seem  as 
bright  as  other  places  having  that  intensi- 
ty, as  measured  by  illuminometer. 


Indirect  Lighting  in  a  Library 


The  accompanying  illustration  shows 
part  of  the  main  reading  room  of  the 
John  Crerar  Library  of  Chicago.  The 
room  was  formerly  lighted  by  direct  illu- 
mination, but  this  proving  tmsatisfactory 
to  the  management  they  were  led  to  make 
a  trial  installation  of  indirect  lighting. 
This  was  done  in  what  is  called  the  Senn 
Room.  This  room  is  used  particularly  for 
scientific  and  medical  works,  and  the  trial 


installation  resulted  in  such  favorable 
comment  from  the  physicians,  oculists  and 
ophthalmologists  who  use  this  room  large- 
ly that  the  board  changed  the  entire  in- 
stallation throughout  the  library  from 
direct  to  indirect  illumination. 

The  various  departments  lighted  in- 
cluded this  Medical  Reading  Room,  the 
Main  Reading  Room,  the  Catalogue  Users' 
Working  Space  and  the  Public  Catalogue 
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-A    PORTION   OF  THE   JOHN     CRERAR  LIBRARY,  CHICAGO,   SHOWING  AN   INSTALLATION   OF 
INDIRECT    ILLUMINATION    BY    PLACING    THE   ADAPTABLES    OR  UNITS   ON  THE 
ARMS  OF  THE  FIXTURES   PREVIOUSLY   USED 


Card  Room.  The  results  are  eminently 
satisfactory,  and  the  favor  with  which  it 
is  receiA'ed  by  the  public  shows  that  this 
method  of  illumination  is  eminently 
adapted  to  public  libraries. 

The  ceiling,  which  is  17  feet  high,  was 
finished  in  a  grayish-green  color,  as  pro- 
posed by  the  architects,  Shipley,  Rutan  & 
Coolidge,  who  thought  best,  from  an 
esthetic  standpoint,  not  to  make  the  same 
of  an  extremely  light  color.  A  lighter 
color  would  undoubtedly  have  resulted  in 
greater  efficiency,  although  the  results 
with  this  treatment,  as  stated,  are  per- 
fectly satisfactory  and  prove  conclusively 
that  for  successful  results  in  using  this 
method  of  illumination  it  is  not  absolutely 
essential  to  have  a  white  ceiling,  or  a 
ceiling  of  an  extremely  light  color.  It 
should  not  be  inferred  from  this  that  gray, 
green  or   any   dark  color   is   desirable,   it 


being  a  well  recognized  fact  that  the  ab- 
sorption by  light  in  these  cases  is  greater 
than  if  the  ceilings  are  finished  in  light 
colors,  not  necessarily  white,  but  light 
cream  and  light  yellow  being  preferable. 
Owing  to  mo.tives  of  economy  which 
must  often  be  taken  into  consideration,  in 
the  Main  Reading  Room,  as  illustrated, 
it  was  found  that  the  old  fixtures  already 
in  use  could  be  utilized  according  to  engi- 
neering specifications  for  installing  these 
indirect  lighting  units;  thatis,  the  arms 
were  the  proper  distance  from  the  ceiling 
and  of  such  a  nature  that  the  necessary 
apparatus  could  be  easily  placed  thereon. 
It  is  to  be  remembered  in  all  installations 
that  correct  engineering  in  placing  the 
cutlets,  and  designing  the  reflectors,  and 
specifying  their  distance  from  the  ceiling, 
is  very  essential  to  obtain  the  best  results. 
In  this  instance  the  outlets   and  fixtures 
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happened  to  be  admirably  adapted  to  the 
system.  In  this  instance  not  only  was 
economy  effected  by  the  use  of  the;  fix- 
tures already  in  place,  but  the  units  placed 
on  the  arms  balanced  very  nicely,  and  the 
result  was  an  attractive  fixture. 

The  equipment  in  the  Main  Reading 
Room  formerly  consisted  of  eight  chande- 
liers, having  six  arms  each,  and  table 
lighting  consisted  of  24  table  uprights. 
The  southwest  wing  of  the  Main  Reading 
Room,  which  has  recently  been  added,  is 
illuminated  with  one  six-arm  fixture  simi- 
lar to  those  shown.  The  Senn  Room  com- 
prises a  space  of  1200  square  feet,  being  in 
size  60  X  20.  The  indirect  lighting  system 
consists  of  10  three-arm  fixtures.  The 
working  space  comprises  800  square  feet, 
being  40  x  20,  and  contains  eight  two-arm 
indirect  lighting  fixtures.  This  space  is 
used  for  illuminating  titles  and  doing  all 
kinds  of  miscellaneous  clerical  work,  as 
well  as  containing  files  holding  the  rec- 
ords. The  Catalogue  Room  is  a  long,  nar- 
row room,  10  x  25  feet,  and  contains  five 
two-light  fixtures,  and  was  a  difficult  prob- 
lem for  any  method  of  illumination,  the 
walls  on  two  sides  of  the  room  being 
largely  glass  and  dark  wood  trim.  It  is 
well  known  that  wherever  daylight  and 
any  artificial  illumination  have  to  com- 
pete, it  is  a  diflicult  problem. 

In  this  case  the  engineering  problem 
required  considerable  study,  and  the  in- 
stallation, which  consisted  of  the  concen- 
trating   type     of    reflector,     installed     12 


inches  frem'frhe-ceiling,  resulted  iru.the 
reflection  of  the  light  from  tHe  ceiling  at- 
a  sharp  angle,  bringing  it  down  to  the 
working  plane  without  excessive  loss  on 
the  side  walls.  It  is  a  peculiar  feature-. of] 
indirect  illumination  that  in  many  cases] 
where  ceilings  are  of  un^sua;!"  height  and| 
are  comparatively  small  it  necessitates' 
the  placing  of  the  reflectors  close  to  the 
ceiling.  The  results  are  particularly 
pleasing  in  this  room,  and  one  can  work 
with  great  facility  in  the  numerous  card 
index  files  with  which  this  room  is  ptin- 
cipally  filled.  With  any  system  of  direct 
illumination  in  such  a  room  a  person 
would  be  working  at  a  disadvantage,  much 
of  the  time  being  in  their,  own  light. 
With  this  method  of  illumination  the  even 
distribution  of  light  enables  every  file  to 
be  examined  without  any  disagreeable  or; 
annoying  shadows.  j 

The  results  in  the  Main  Reading  Room,- 
as  stated,  are  eminently  satisfactory^  thei 
public  appreciating  the  soft,  evenly  dif-| 
fused  and  comfortable  illumination.  Many 
of  the  readers  have  taken  occasion  to 
compliment  the  management,  both  ver- 
bally and  through  the  public  press. 

As  to  the  cost,  in  comparison  with  di- 
rect illumination  by  tungsten  lamps,  which 
system  was  replaced,  the  cost  is  approxi- 
mately the  same.  In  comparison  with  the 
carbon  filament  lamps  used  some  18 
months  ago,  ]\Ir.  C.  W.  Andrews,  the 
librarian,  states  this  indirect  system  of 
illumination  is  about  33  per  cent,  cheaper. 


A  Successful  "  Home-Made  "  Reflector 


By  E.  T.  Mora. 


The  illuminating  engineer  is  often 
called  upon  to  design  reflectors  for  special 
purposes  that  are  not  found  in  the  mar- 
ket. The  writer  was  called  upon  to  de- 
sign a  reflector  to  be  used  over  the  oper- 
ating table  in  a  local  hospital,  the  re- 
quirements being  cheapness  and  such  de- 
sign as  not  to  cast  any  shadow  below  the 
reflector.  After  investigating  it  was 
found  that  there  were  reflectors  on  the 
market  for  this  purpose,  but  they  did  not 
meet  both  requirements,  being  either  too 
expensive  to  meet  the  doctor's  pocketbook 


or  allowing  certain  shadows  to  be  cast 
when  an  object  was  placed  beneath.  The 
method  of  solving  the  problem  was  as 
follows : 

A  sheet  of  tin  2x4  feet  was  bent  into  a 
trough,  having  as  nearly  as  possible  a 
parabolic  form  in  cross  section.  This  can 
be  accomplished  by  drawing  a  parabola  of 
the  required  focal  length,  and  then  saw- 
ing a  wooden  templet  from  a  piece  of 
board  from  this  curve.  A  parabola  is  a 
mathematical  curve  which  can  be  drawn 
by    a    method    of    tangents.      The    focus 
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FIG.    I. — REFLECTOR  APPLIED  TO  BILLIARD  TABLE  ILLUMINATION. 


should  be  taken  as  the  center  of  the  fila- 
ment of  the  lamp.  The  method  of  draw- 
ing a  parabola  may  be  found  described 
in  books  on  mechanical  drawing  and  in 
works  on  analytical  geometry.  Having 
formed  the  tin  into  this  shape,  it  was 
screwed  fast  to  a  strip  of  hard  wood  2 
inches  wide  and  i  inch  thick,  at  the  apex 
of  the  curve.  In  this  wooden  strip  three 
holes  were  bored  at  equal  distances  apart, 
in  which  were  inserted  from  the  back 
porcelain  sign  receptacles.  The  ends  were 
closed  with  pieces  of  tin  bent  into  para- 
bolic form,  thus  completing  a  reflector 
having  parabolic  sides  and  a  parallelo- 
gram shaped  opening.  The  tin  was  turned 
in  to  a  right  angle  around  the  open  edge, 
making  a  ledge  upon  which  was  placed  a 
sheet  of  ground  glass.  Three  loo-watt 
tungsten  lamps  were  screwed  into  the 
sockets,  which  were  properly  wired,  and  a 
strong  screw-eye  placed  in  the  end  of  the 


wooden  strip  furnished  a  means  of  sus- 
pending the  reflector  from  the  ceiling. 

The  reflector  was  painted  white  on  the 
outside  and  the  total  cost  was  about  $4. 
A'entilating  holes  were  provided  so  as  to 
carry  away  the  heat  from  the  lamps.  The 
coefiicient  of  the  reflection  of  polished  tin 
is  about  70  per  cent,  and  the  absorption 
of  the  ground  glass  about  15  per  cent. 
The  ground  glass  gives  a  perfect  dift"usion 
of  light  beneath,  preventing  all  streaks 
and  shadows,  and  also  prevents  the  glare 
of  filaments  from  striking  the  eyes  of  the 
patient. 

The  device  was  found  so  satisfactory 
for  use  in  the  hospital  that  an  inst'allation 
was  later  put  in  for  billiard  table  lighting, 
a  view  of  which  is  shown  in  the  illustra- 
tion. The  requirements  for  this  class  of 
illumination  are  practically  identical  with 
those  of  the  operating  table,  and  the  de- 
vice proved  equally  satisfactory. 
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Some  Special  Gases 


Lighting  installations,  like  men,  may 
be  notable  for  defects  as  well  as  virtues. 
They  have  this  also  in  common  with  men, 
that  they  are  seldom  hopelessly  bad  or 
perfectly  good.  The  novel  owes  its  uni- 
versal popularity  to  the  fact  that  it  criti- 
cizes human  nature  from  an  impersonal 
standpoint,  contrasting  the  good  with  the 
bad,  in  order  to  bring  these  qualities  out 
more  effectively.  While  the  names  of 
persons  and  places  may  be  fictitious,  the 
exposition  of  human  nature  must  express 
truth  from  the  point  of  view  of  the  writer, 
or  his  work  is  useless.  An  impartial 
study  of  different  lighting  systems  with  a 
view  to  frank  criticism  and  comparison 
is  one  of  the  best  of  all  methods  of  acquir- 
ing that  facility  of  judgment  in  matters 
of  illumination  which  constitutes  "  com- 
mon sense,"  that  much  vaunted  and  sup- 
posedly rare  accomplishment.  Careful 
observation,  retentive  memory,  and  a 
habit  of  analytical  reasoning  are  the  basis 
upon  which  experience  builds  the  struc- 
ture of  skill  which  is  above"  rules  and 
formulae.  With  these  preliminary  reflec- 
tions, let  us  now  examine  a  few  special 
cases  of  lighting  that  are  noted  for  the 
prominence  of  the  positions  which  they 
occupy. 

There  is  a  general  impression  that  ex- 
penditures made  by  the  Federal  Govern- 
ment are  unstinted  with  reference  to  the 
particular  objects  of  expense.  To  this 
rule,  however,  there  are  many  exceptions. 
On  large  enterprises  Uncle  Sam  is  in- 
clined to  be  lavish;  but  it  would  surprise 
many  to  know  how  niggardly  and  impe- 
cunious he  can  become  on  matters  of  ex- 


pense that  are  comparatively  the  merest 
trifles.  Generally  speaking,  the  buildings 
occupied  by  the  Government  in  Washing- 
ton are  handsome  and  expensive  struc- 
tures, particularly  those  of  a  more  recent 
date.  Undoubtedly  the  most  beautiful  of 
all  the  Government  buildings  is  the  Con- 
gressional Library.  This  is  not  only  the 
finest  of  our  own  Government  buildings, 
but  the  most  magnificent  library  building 
in  the  world.  If  we  may  digress  for  a 
moment  into  the  field  of  political  econom}^ 
we  may  call  attention  to  the  fact  that  this 
exquisite  and  magnificent  piece  of  archi- 
tecture was  built  under  the  supervision  of 
the  War  Department,  and  on  its  comple- 
tion some  $100,000  of  the  original  appro- 
priation by  Congress  remained  unused, 
and  was  turned  back  into  the  Treasury. 
The,  total  cost  was  somewhat  less  than 
that  of  the  Hall  of  Records,  built  by  the 
City  of  New  York.  Those  who  are  fa- 
miliar with  the  two  buildings  can  readily 
draw  their  own  conclusions  as  to  the  rel- 
ative economy  of  city  and  national  gov- 
ernment. '     ■ 

Generally  speaking,  the  artificial  illumi- 
nation of  the  Congressional  Library  is 
seriously  defective.  The  interior  archi- 
tecture and  decoration  is  exceptionally 
fine,  being  rich  in  material  and  elaborate 
in  design.  We  will  take  time  here  to  com- 
ment upon  one  of  the  least  objectionable 
of  its  lighting  features.  Fig.  i  shows  a 
view  of  the  grand  stairway,  which  is  of 
exquisitely  sculptured  marble,  with  a  fine 
bronze  figure  surmounting  the  newel  post. 
While  this  statue  might  very  properly 
have  been  a  piece  of  pure  art,  it  has  been 
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FIG.    I. — THE   GKAND   STAIRWAY,   CONGRESSIONAL   LIBR/\RY,   WASHINGTON,   D.   C. 


converted  into  a  lighting  fixture  and  thus 
made  ostensibly  utilitarian.  The  figure  is 
holding  aloft  a  torch,  which  is  a  fitting 
symbol  of  the  intellectual  light  of  which 
the  building  is  such  an  exceptional  re- 
pository. This  symbolism,  however,  has 
been  sadly  battered  by  the  use  of  a  cluster 
of  modern  electric  lamps  in  the  place 
where  the  flame  of  the  torch  should  be. 
This  is  a  kind  of  crudity  in  art  which 
finds  a  parallel  only  among  savages  and 
barbarians.  It  is  of  the  same  order  as 
a  parody  of  the  Sermon  on  the  Mount, 
or  playing  ragtime  on  a  pipe  organ. 
There  is  no  necessity,  to  begin  with,  for 
using  this  statue  as  a  lighting  fixture. 
The  finish  is  of  white  marble,  and  the 
problem    of    general    illumination,    there- 


fore, an  exceptionally  easy  one.  The  fig- 
ure is  far  too  fine  a  piece  of  work  to  be 
condemned  to  the  commonplace  duty  of 
holding  up  an  electric  lamp.  The  symbol- 
ism of  the  torch  should  have  been  re- 
tained with  the  strictest  possible  con- 
formity to  tradition,  by  either  an  actual 
flame  of  gas,  or  the  closest  possible  simu- 
lation, by  means  of  an  electric  lamp  in  a 
flame-shaped  yellow  opalescent  globe. 
This  is  by  no  means  an  isolated  example 
of  such  misuse  of  the  torch  emblem.  The 
present  fad  for  classic  architecture  has 
given  rise  to  such  anachronisms  in 
abundance. 

The  Capitol  building  is  generally  con- 
ceded to  be  one  of  the  most  dignified  and 
satisfactory  pieces  of  classic  architecture 
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in  the  world,  and  this  applies  generally  to 
the  interior  as  well  as  the  exterior.  Fig.  2 
is  a  view  of  the  famous  marble  room.  An 
attempt  has  been  made  here  to  carry  out 
the  general  decorative  features  in  the 
lighting  fixtures.  The  chandeliers  are 
elaborately  ornate  and  massive,  and  the 
extent  to  which  they  obscure  the  mag- 
nificent vista  which  would  otherwise  be 
presented  by  the  Corinthian  columns  is 
plainly  shown ;  they  are  overdone  and  ob- 
trusive. Considered  in  themselves  they  at 
once  suggest  the  query,  "  Why  all  this 
profusion  of  sculptured  metal  to  support 
the  half  dozen  poor  little  electric  lamps, 
which  stand  bolt  upright  in  pristine 
nakedness  without   so  much  as  a  leaf  to 


co^■er  their  bases?"  The  metal  work  is 
out  of  proportion  to  its  actual  and  ostensi- 
ble purpose — /.  e.,  of  supporting  light- 
sources  and  their  accessories.  Instead  of 
this  wilderness  of  metal  hanging  from  the 
ceiling,  obscuring  the  perspective  and  ob- 
literating the  fine  sculptured  capitals  of 
the  columns,  how  much  more  effective 
would  have  been  a  system  of  side  brackets 
of  simple  but  harmonious  design.  Dirt 
has  been  defined  as  "  matter  out  of  place.'' 
There  are  a  good  many  dirty  lighting  in- 
stallations. 

The  real  labor  of  Congress  is  done  by 
the  committees,  and  the  different  commit- 
tee rooms  therefore  constitute  the  work- 
shops of  our  law-makers.    It  would  be  no 


FIG.  2. — THE  FAMOUS   MARBLE  ROOJ[   IN  THE  CAPITOL,   WASHINGTON,  D.  C. 


664 


THE    ILLUMINATING    ENGINEER 


FIG.  3. — TYPICAL  COMiMITTEE  ROOM    IN   CAPITOL,   WASHINGTON,  D.  C. 


■great  perversion  of  terms  to  class  the  il- 
lumination of  these  committee  rooms  un- 
der the  head  of  industrial  lighting.  They 
are  particularly  important  installations, 
not  only  on  account  of  the  character  of 
the  work  done,  but  also  that  so  much  of 
the  work  is  done  by  artificial  light.  Fig.  3 
shows  a  typical  committee  room  in  the 
Capitol  Building.  That  there  is  a  suffi- 
ciency of  light  generated  is  at  once  ap- 
parent, the  chandelier  being  equipped  with 
eight  32-candlepower  lamps  on  the  arms 
and  under  the  central  reflector.  The  posi- 
tion of  the  lamps  and  the  entire  lack  of 
diffusion,  however,  is  about  as  bad  a  com- 
bination in  its  effect  upon  the  eyes  as 
could  well  be  devised.  From  every  part 
of  the  room  almost  the  entire  number  of 
these  lamps  can  shine  directly  into  the 
eyes.  Such  industrial  lighting  as  this 
ought  to  be  prohibited  by  law,  just  as 
would  any  other  dangerously  unsanitary 
condition.      A    sufficient    amount    of    ex- 


posure   to    this    lighting   would    ruin    the 
strongest  of  eyes. 

The  wonder  never  ceases  that  atrocities 
in  illumination  will  be  accepted  without  a 
murmur,  where  the  best  results  of  modern 
science  could  be  had  for  the  asking.  The 
parsimonious  actions  of  the  Government 
do  not  extend  to  matters  which  directly 
affect  the  comfort  of  the  people's  repre- 
sentatives. The  committees  of  Congress 
could  have  practically  any  kind  of  light- 
ing which  they  would  ask  for.  An  illu- 
minating engineer  should  be  included 
among  the  Government  officials,  and  he 
should  have  absolute  authority  and  be  re- 
sponsible to  no  one  but  Congress  itself. 
The  office  should  be  included  in  the  Civil 
Service  list,  so  that  his  selection  would 
depend  upon  his  fitness  for  the  position. 
This  is  by  no  means  the  only  example  of 
bad  lighting  among  the  Government  build- 
ings, the  older  buildings  in  particular  are 
full  of  just  such  cases. 
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In  contrast  with  the  almost  glaring  sim- 
plicity of  this  room  and  its  lighting  ap- 
pliances, the  committee  room  shown  in 
Fig.  4  is  conspicuous  for  its  magnificence. 
It  is  hard  to  say,  however,  in  which  case 
the  lighting  is  the  worst.  Here  we  have 
a  most  lavish  display  of  art  metal  in  the 
form  of  chandeliers,  but  in  point  of  illu- 
mination there  is  nothing  better  than  the 


bare  incandescent  lamp  in  an  upright  posi- 
tion. It  is  one  of  those  numerous  cases 
in  which  utility  has  been  almost  entirely 
forgotten  in  a  mistaken  effort  to  secure 
art.  It  is  small  comfort,  indeed,  to  look 
up  at  a  piece  of  chiseled  bronze  with  eyes 
smarting  from  glare  and  a  head  aching 
from  eye-strain.  More  comfort  and  less 
art  is  the  better  \va\-. 


FIG.  4. — ONE  OF  THE  FINEST  COMMITTEE  ROOMS  IN  THE   CAPITOL 
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The  Relation  of  the  Architect  to  the  Illuminating 

Engineer 

A  Suggestion  in  Harmony  With  Mr.  Albert  Wahle's  Article  in  the  October  Issue 
of  THE  ILLUMINATING  ENGINEER 

By  George  Pugh  Smith 


Some  months  ago  an  article  over  my 
signature  appeared  in  The  Illuminating 
Engineer,  making  as  its  principal  point 
the  obvious  necessity  of  a  working  knowl- 
edge of  the  primary  principles  of  archi- 
tecture, decoration,  balance  and  color,  to 
the  success  of  the  profession  of  illuminat- 
ing engineering.  The  reading  of  Mr.  Al- 
bert Wahle's  article  in  the  October  num- 
ber prompts  a  repetition  of  the  funda- 
mental ideas  then  set  forth,  with  a  few 
additions  as  to  possible  methods  and  the 
like. 

My  theory  in  a  nutshell  is  this :  Illumi- 
nating engineering  is  aiming  to  do  more 
than  merely  furnish  an  adequate  number 
of  foot-candles  to  properly  illumine  a 
given  space — it  is  aiming,  as  I  understand 
it,  to  increase  human  comfort  through  the 
proper  combining  of  light  and  common- 
sense  by  making  the  places  illuminated 
more  pleasant  to  live  and  do  business  in. 

Necessarily — and  here  I  repeat  what  I 
said  before — if  illuminating  engineering  is 
to  achieve  more  than  a  passing  success  it 
must  take  into  consideration  harmony, 
color  and  the  basic  principles  of  applied 
design.  For,  unless  these  points  are  made 
one  in  the  application  of  the  new  science, 
how  is  it  to  achieve  results  which  will  do 
more  than  furnish  just  the  right  amount 
of  light  for  the  case  in  hand?  No  ra- 
tional man  will  maintain  that  simply  light- 
ing a  space  accurately  afifords  sufficient 
ground  for  a  science  to  stand  upon;  it 
must  with  its  proper  amount  of  light  give 
the  proper  fixtures,  and  to  do  this  it  must 


understand  how  the  harmonizing  designs 
are  worked  out.  If  these  points  are  es- 
sential, how  is  the  engineer  to  obtain  the 
necessary  knowledge  of  them  if  not  by 
constant  study  of  the  best  which  has  been 
and  of  the  best  which  is,  with  reference 
to  architecture  and  its  kindred  arts.  In 
other  words,  how  do  you  expect  to  apply 
what  you  know  to  be  necessary  to  change 
an  ugly  spot  into  a  place  of  beauty  unless 
you  understand  the  principles  of  construc- 
tional design? 

Again,  how  do  you  expect  to  designate 
the  fixtures,  which  may  be  a  part  of  the 
decoration  of  a  "  period "  room,  unless 
you  know  the  particular  style  of  decora- 
tion germane  to  that  particular  period? 
While  I — and  I  believe  all  men  interested 
in  better  decoration — abhor  the  "  epoch  " 
idea,  still  in  order  that  we  may  not  com- 
mit anachronisms,  we  must  study  the 
works  of  those  who  have  gone  before. 

Granting  that  all  periods  are  composite, 
it  follows  as  a  sequence  that  we  must 
understand  not  only  one  particular  epoch, 
but  the  single  ideas  and  the  ideals  which 
called  it  into  being. 

To  whom  shall  we  turn  to  get  at  these 
very  necessary  points? 

The  architect  is  the  logical  person,  since 
in  his  studies  he  will  have  thoroughly  fa- 
miliarized himself  with  design  and  style 
since  time  began,  and  in  his  files  will  be 
found  data,  drawings,  photographs  and 
the  like  which  will  have  material  bearing 
on  the  subject  in  hand. 
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The  idea,  then,  is  to  associate  ourselves 
with  the  architect,  so  that  he  will  consider 
us  as  much  an  essential  to  his  whole  as 
he  does  his  experts  on  fireproofing,  con- 
crete and  structural  iron. 

The  question  next  arising  is,  "  How  are 
we  to  accomplish  this  association  ?" 

In  the  first  place  I  should  advise  that 
where  possible  the  illuminating  engineer 
make  application  to  the  local  architects' 
society  or  club.  He  will,  in  all  probability, 
be  rebuffed  unless  he  has  had  a  talk  with 
a  number  of  the  more  prominent  archi- 
tects beforehand  and  explained  to  them 
that  by  such  an  association  his  knowledge 
of  what  is  proper  in  lighting  would  be  en- 
hanced and  his  technical  knowledge  would 
be  of  inestimable  advantage  to  them  in 
any  event.  Again,  the  illuminating  engi- 
neer is  usually  one  to  fifty  in  proportion 
to  the  architects  of  a  given  community, 
and  in  such  a  case  there  should  be  a  warm 
reception  awaiting  him  at  the  hands  of 
the  architects. 

Outside  of  the  great  metropolitan  cen- 
ters the  illuminating  engineer  is  more  a 
myth  than  a  reality,  for  as  yet  there  are 
so  few  men  devoting  their  time  and  ener- 
gies to  illumination  that  the  smaller  com- 
munities know  little  or  nothing  of  them, 
and  will  naturally  be  a  little  backward 
about  acknowledging  them  and  giving 
them  recognition.  It  is  to  just  this  class  of 
illuminating  engineers,  those  whose  pro- 
fession is  carried  on  in  the  smaller  cities, 
that  I  want  to  make  the  following  sugges- 
tions, for  they  more  than  those  of  their  co- 
workers in  larger  fields  need  the  assistance 
which  every  little  bit  of  artistic  and  practi- 
cal knowledge  can  give  them.  They  will 
have  the  hardest  time  making  their  science 
recognized  by  the  architects,  since  these 
latter  men  will  know  less  of  its  aims, 
achievements,  ideals  and  causes  than  do 
the  architects  of  the  great  cities. 

To  these  latter  illuminating  engineers  I 
would  strongly  advise  that  they  make  it 
a  point  to  meet  and  know  personally  every 
architect  in  their  community ;  that  they  go 
to  each  and  ask  questions,  show  interest  in 
the  work  of  each,  and  ask  for  suggestions. 
An  architect  is  a  man  who  takes  pride  in 
his  work  and  who  is  striving  to  make  it 
individual — as  a  consequence  he  will  grasp 
at  a  chance  for  enhancing  that  individual- 


ity when  he  is  convinced  that  the  chance 
is  a  good  one.  And  who  is  there  to  say 
that  by  a  better  selection  of  fixtures  and 
a  better  arrangement  of  lights  the  work 
of  the  architect  will  not  be  improved? 

Get  the  architects  to  show  you  all  the 
drawings  they  have — study  them  with  ref- 
erence to  period  and  usefulness  in  your 
business — ask  the  architect  to  suggest  to 
you  the  kind  of  fixtures  he  has  in  mind, 
for  you  will  find  that  he  has  a  general  idea, 
and  ask  him  to  make  rough  sketches  of 
those  ideas.  Then  you  submit  them  to  a 
fixture  house  and  the  draughtsmen  there 
will  return  to  you  drawings  which  will  be 
along  the  ideas  you  offer. 

Another  way :  In  every  city  I  have  vis- 
ited there  is  a  public  library ;  in  each  of 
these  collections  there  wall  be  found  books 
and  copies  of  famous  paintings  in  which 
will  be  found  ideas  galore  of  fixtures  for 
lighting  purposes.  Study  them.  Learn 
the  different  styles  peculiar  to  the  differ- 
ent periods  and  the  reason  for  each. 
Make  sketches  of  your  own  along  the  lines 
in  the  pictures ;  then  have  the  fixture 
man's  artist  work  them  up ;  or  suggest 
them  to  the  architect  with  the  idea  that 
they  will  be  better  for  both  parties  con- 
cerned in  their  modified  form  because  they 
will  be  called  upon  to  bear  modern  light 
sources  and  to  answer  modern  illumina- 
tion and  decoration  questions. 

If  there  is  to  be  a  decorator  in  the  work 
you  have  in  hand  have  a  talk  with  him. 
He  knows,  or  should  know,  what  is  right, 
and  you  could  do  no  better  than  keep  in 
touch  with  him. 

Above  all  things  I  say  to  illuminating 
engineers,  unless  you  have  studied  propor- 
tion, design  and  ornament  do  not  attempt 
to  specify  fixtures.  Take  your  plans  to 
your  architect  and  ask  his  advice.  Don't 
be  ashamed  to  go  to  such  a  man,  for  re- 
member he  has  put  in  a  lifetime  of  hard 
study  on  these  three  points.  You  cannot 
expect  to  know  what  he  knows  unless  you 
study,  study,  study — proportion,  balance, 
line  color,  ornament  and  their  application. 
These  are  as  essential  to  your  success  as 
are  your  formulae  for  computing  an  in- 
stalled illumination.  The  more  you  learn 
of  these  essentials  to  modern  architecture 
the  more  you  will  be  a  success  in  your 
own  line. 
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Therefore,  let  me  repeat  what  I  have 
said  and  let  me  urge  upon  every  man  who 
preaches  the  gospel  of  better  light  to  take 
care  of  what  he  does  and  to  take  care  of 
what  he  avoids  in  specifying  his  fixtures. 
A  working  knowledge  of  balance,  line, 
harmony,  application,  building  and  their 
kindred  arts  is  absolutely  essential  to  )rour 
success  as  an  ilkmiinating  engineer,  for 
your  work  is  dependent  upon  them,  as  is 
the  bettering  of  their  work  dependent 
upon  you. 

Therefore,  get  into  close  touch  with  the 
architect  by  making  him  understand  that 
you  want  to  meet  him  upon  his  own 
ground  by  absorbing  his  ideas,  by  show- 
ing an  interest  in  his  work,  by  acting  upon 
his  advice. 

Study.  Every  piece  of  work  you  do 
will  be  either  good  or  bad — if  it  is  good 
it  is  perfect — if  bad  there  is  an  imperfec- 


tion somewhere  and  the  chances  are  nine 
to  one  that  it  will  lie  in  the  marring  of 
your  own  work  by  improper  fixtures,  col- 
ors or  groupings.  Study  these  points  and 
once  the  mistake  is  made  see  to  it  that  it 
isn't  repeated. 

Rome  was  not  builded  in  a  day.  Neither 
can  you  expect  to  learn  all  the  esthetic 
points  of  your  profession  in  a  few  years' 
study  of  one  side  of  it.  Keep  at  it  then. 
Only  study  with  some  one  who  knows. 
That  man  is  the  architect.  He  is  your 
logical  collaborator.  Upon  his  work  de- 
pends yours,  and  upon  yours  depends  the 
making  or  marring  of  his  labors.  Then 
meet  that  architect ;  say  to  him  frankly 
and  honestly  that  you  need  his  artistic  ad- 
vice as  much  as  he  needs  your  technical 
knowledge,  and  both  work  together  for 
the  betterment  of  your  kind.  Herein  lies 
the  success  of  illuminating  enp-ineering. 


The  Renaissance  of  Combination  Fixtures 


By  George  Wilfred  Pearce 


A  large  revival  in  the  demand  for  com- 
bination fixtures  is  noted  by  the  trade  in 
New  York,  New  England,  Pennsylvania 
and  Ohio.  A  recent  tour  of  those  areas 
by  the  writer  exhibits  that  the  demand  is 
general,  with  especial  activity  in  south- 
ern Pennsylvania,  New  Jersey,  Connecti- 
cut and  Massachusetts.  In  the  towns  of 
New  Jersey,  along  Long  Island  Sound, 
and  on  Long  Island,  that  are  popularly 
called  fashionable,  many  well  to  do  house- 
owners  who  a  few  years  ago  displaced 
gas  for  electric  fixtures,  have  recently  put 
in  combination  fixtures.  Gas  and  electric 
light  companies  in  the  above  mentioned 
sections  say  that  more  and  more  their 
patrons  are  using  both  kinds  of  illumi- 
nants.  Several  high  class  architects  who 
specialize  in  dwelling  houses  say  that  the 
marked  return  to  the  use  of  combination 
fixtures  is  due  to  the  general  opinion  held 
by  women  of  mature  years  that  they  look 
better  under  gas  light  than  where  none 
but  the  electric  light  is  available  for  so- 
cial functions.  An  architect  of  several 
thousand  dwelling  houses  in  the  Oranges, 
Montclair,  Morristown  and  other  residen- 


tial areas  in  New  Jersey,  says  that  about 
ten  years  ago  he  made  up  his  mind  that 
combination  fixtures  had  had  their  day 
and  were  passing  away.  Of  late  a  revival 
occurred,  and  in  nearly  all  instances  he  is 
now  specifying  combination  fixtures.  For 
forty  fine  residences  in  Park  Avenue,  East 
Orange,  now  under  construction,  this 
architect  originally  designed  none  but 
electric  fixtures,  but  as  one  by  one  the 
houses  were  sold,  the  buyers  asked  for 
combination  fixtures,  and  these  are  being 
supplied.  One  of  the  oldest  fixture  manu- 
facturers of  the  country  says :  "  The  re- 
vival in  the  demands  for  combination  fix- 
tures is  due  to  the  belief  of  women  of  ma- 
ture years  that  they  look  better  by  gas 
than  by  electric  light  or  wax  candles,  and 
also  to  the  general  awakening  of  the  lat- 
ent art  sense  in  many  women  whereunder 
they  give  very  much  more  attention  to 
the  artistic  decoration  of  their  homes  than 
their  mothers  and  grandmothers  did. 
This  has  brought  about  the  displacement 
of  many  crudely  designed  electric  fixtures 
set  up  in  the  days  of  the  infancy  of  elec- 
tric lighting  by  tyros  in  the  engineering 
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field,  who  had  no  knowledge  of  fixtures 
as  art  work  in  metal,  and  who  made  an 
upset  price  for  wiring  and  fixtures  in 
which  the  same  low  grade  of  fixtures  was 
submitted  to  the  owner  of  a  house  worth 
$50,000,  as  was  in  general  use  for  lighting 
market  stands  and  factories.  In  those 
days  most  householders  supposed  that  the 
patents  on  the  electric  lighting  system  also 
covered  all  forms  of  electric  lighting  fix- 
tures, and  that  makers  of  gas  fixtures  who 
advertised  that  they  made  electric  fixtures 
did  not  make  the  genuine  articles  that 
would  properly  distribute  the  new  light. 
That  idea  was  encouraged  by  many  of  the 
vigorous  young  electrical  engineers  of 
that  day  who  had  to  work  hard  to  get  any 
business  in  lighting  away  from  the  power- 
ful gas  corporations  and  interests  allied 
therewith.  In  the  early  days  of  electric 
lighting  few  women  bought  fixtures.  That 
field  of  domestic  buying  was  almost 
wholly  committed  to  men  of  the  family, 
as  had  been  the  case  for  many  years  be- 
fore .in  the  gas  fixture  business,  wherein 
most  of  the  sales  to  the  final  buyers  were 
made  by  plumbers  and  gas  fitters,  whose 
shops  until  recent  years  were  places  where 
women  were  seldom  seen.  As  a  travel- 
ing salesman  for  my  father,  I  covered 
for  thirty  years  twenty-six  states,  selling 
gas  fixtures,  and  in  the  latter  years  in  that 
work  I  added  combination  and  electric 
fixtures.     In  all  those  years  I  am  sure  I 


did  not  see  a  dozen  women  in  the  shops 
of  plumbers  or  gas  fitters  choosing  fix- 
tures. The  fathers  and  husbands  attend- 
ed to  that  business  for  their  women  folks. 
Nowadays,  nine-tenths  of  the  lighting  fix- 
tures that  pass  to  the  final  buyers  are  se- 
lected by  women,  and  that  one  fact  ac- 
counts, in  great  part,  for  the  uplift  into 
the  atmosphere  of  art  in  fixtures  that  has 
been  evolved  in  recent  years.  Women  do 
not  like  the  scrawny,  spindly  and  bizarre 
electric  fixtures  that  were  so  common  a 
few  years  ago.  They  like  to  see  hand- 
some, well  proportioned  and  massy  fix- 
tures depended  from  ceilings  and  affixed 
to  walls,  and  they  know  that  they  get  su^ 
perb  lighting  effects  from  a  combination 
fixture.  I  noticed  at  my  home  some  time 
ago  that  one  of  my  daughters  had  lighted 
both  the  gas  jets  and  the  electric  bulbs 
in  the  hall  and  parlor.  I  told  her  to  turn 
off  one  or  the  other,  as  I  was  not  rolling 
up  wealth  for  the  public  service  corpora- 
tions, if  I  could  economize.  She  said, 
"  Oh,  pa,  it  is  the  real  swagger  thing" 
nowadays  to  have  both  kinds  of  lighting 
on  at  the  same  time  for  evening  recep- 
tions ;  one  gets  very  fine  effects  on  the 
gowns  and  ornaments  of  the  ladies  by  us- 
ing gas  and  electricity."  I  appealed  to  my 
wife  to  condemn  that  idea,  but  I  found' 
that  she  was  of  the  opinion  of  the  chil- 
dren, and  I  had  to  stand  for  it,  and  I 
guess    that's  the    way  with    most  fathers^ 


Virtue  could  see  to  do  vv^hat  virtue  w'ould 

By  her  ovv^n  radiant  light,  though  sun  and  moon 

Were  in  the  flat  sea  sunk.     And  Wisdom's  self 

Oft  seeks  to  sweet  retired  solitude, 

Where  with  her  best  nurse,  Contemplation, 

She  plumes  her  feathers  and  lets  grow  her  wings, 

That  in  the  various  bustle  of  resort 

Were  all-to  ruffled,  and  sometimes  impair'd. 

He  that  has  light  within  his  own  clear  breast 

May  sit  i'  th'  centre  and  enjoy  bright  day ; 

But  he  that  hides  a  dark  soul  and  foul  thoughts 

Benighted  walks  under  the  midday  sun. 

Milton:  Comus. 
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The  Annual  Meeting  of  the  Illum- 
inating Engineering  Society 

There  are  two  events  in  the  calendar 
of  the  Illuminating  Engineering  Society 
which  are  of  special  note  and  of  general 
interest  to  the  illuminating  engineering 
fraternity.  These  are  the  convention, 
and  the  annual  meeting. 

Contrary  to  rather  general  custom,  the 
important  business  of  electing  officers 
dees  not  take  place  at  the  society's  annual 
convention,  but  at  its  annual  meeting  hell 
in  January.  Thus  far  the  candidates 
selected  by  the  committee  on  nominations 
have  been  elected  in  each  case  with 
practical  unanimity.  This  may  be  taken 
as  indicating  that  the  nominating  com- 
mittees have  always  presented  an  ac- 
ceptable ticket,  and  that  politics  have  not 
yet  had  a  place  in  the  conduct  of  the 
society.  It  is  to  be  hoped  that  this  con- 
dition will  continue  indefinitely. 

Surely  a  better  selection  for  president 
could  not  have  been  made  than  that  of 
Dr.  E.  P.  Hyde.  His  fitness  for  the  po- 
sition is  of  a  many  sided  nature;  while 
net  a  practicing  illuminating  engineer. 
Dr.  Hyde's  familiarity  with  the  theory  of 
the  subject  in  general,  and  his  dis- 
tinguished abilities  in  the  important  sub- 
ject of  photometry  are  such  as  to  honor 
the  society  in  his  election  as  president. 
His  numerous  and  valuable  contributions 
to  the  subject  while  connected  with  the 
Bureau  of  Standards,  and  the  very  im- 
portant part  which  he  had  in  securing  the 
adoption  of  an  international  candle-power 
standard  are  matters  of  record.  His 
present  position  in  charge  of  the  Re- 
search    Laboratories     of     the     National 


Electric  Lamp  Association  places  him  in 
a  position  to  pursue  the  line  of  work  for 
which  he  has  shown  such  pre-eminent 
abilities,  the  results  of  which  will  reflect 
credit  upon  the  illuminating  engineering 
profession  in  the  future  as  it  has  in  the 
past.  Dr.  Hyde  has  been  one  of  the  most 
heartily  interested  members  of  the  society 
since  its  foundation,  and  his  contributions 
among  the  most  valuable  parts  of  the  pro- 
ceedings. He  is  an  exceptionally  clear 
cut  and  impressive  speaker,  though 
making"  no  pretensions  to  oratoi^y,  and  his 
elucidations  of  scientific  topics  are  models 
of  scientific  writing. 

It  is  naturally  expected  that  one  should 
say  complimentary  things  of  the  incoming 
president,  but  the  task  is  not  only  an 
easy,  but  a  pleasant  one,  when  this  can  be 
done  with  a  clear  conscience  and  with  all 
sincerity,  as  in  the  present  case. 

It  is  an  equally  agreeable  task  to  com- 
mend the  administration  of  the  retiring 
president,  Mr.  W.  H.  Gartley,  on  the  ex- 
cellent progress  of  the  society  during  the 
past  year,  both  in  the  number  and  charac- 
ter of  the  members  added,  and  in  the 
quality  and  extent  of  the  papers  pre- 
sented. Mr.  Gartley  took  hold  of  the 
office  with  a  vigor  and  enthusiasm  which 
could  have  no  other  result  than  infusing 
some  of  the  same  qualities  into  the 
society  in  general.  His  greatest  service 
was  undoubtedly  in  bringing  the  im- 
portance of  the  science  of  illuminating 
engineering  to  the  attention  of  the  gas 
lighting  interests,  who  have  not  been  so 
ready  to  accept  the  new  science  as  their 
electrical  competitors.  To  Mr.  Gartley 
must  be  given  largely  the  credit  of  having 
brought    the    two    predominating   lighting 
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interests  to  a  state  of  adequate  equality  of 
representation  in  the  society.  If  there 
was  ever  room  for  suspicion  of  partiality 
toward  the  electrical  lighting  interests  in 
the  society  they  have  now  vanished,  and 
the  fact  is  demonstrated  beyond  question 
that  illuminating  engineering  as  a  pro- 
fession is  as  impartial  and  unprejudiced 
as  that  of  any  of  its  confreres-. 

The  re-election  of  Mr.  Preston  S. 
Millar  as  general  secretary  is  a  worthy 
tribute  to  the  large  amount  of  work  and 
careful  thought  he  devoted  to  the  inter- 
ests of  the  society  during  the  past  year. 

The  report  of  the  finance  committee  is 
gratifying.  It  shows  that  the  society  has 
a  very  neat  surplus  of  over  $4000  in  its 
treasury,  and  that  it  was  practically  self- 
sustaining  from  its  regular  sources  of  in- 
come during  the  past  year.  By  regular 
sources  of  income  are  meant  membership 
dues,  sale  of  proceedings,  etc.,  as  dis- 
tinguished from  advertising  patronage. 
Altogether  a  profit  of  several  hundred 
dollars  for  the  year  were  carried  over  to 
the  surplus  account. 

Owing  to  the  exceeding  inclemency  of 
the  weather,  which  v^^as  the  high  peak  of 
a  blizzard,  the  attendance  at  the  meeting 
was  somewhat  less  than  had  been  ex- 
pected, there  being  about  fifty  present.  A 
dinner  was  held  in  the  rooms  of  tht 
Machinery  Club,  after  which  the  usual 
order  of  business  was  carried  out. 

The    Relation  of    Illuminating   Eng- 
ineering to  Gas  Lighting 

Now  that  the  British  Illuminating  En- 
gineering Society  is  an  established  fact,  it 
will  be  interesting,  both  on  general  prin- 
ciples and  for  the  points  which  we  may 
gather  applicable  to  our  own  country,  to 
watch  the  progress  of  the  younger  society. 
Apparently  one  of  its  greatest  difficulties 
is  going  to  be  to  keep  its  reputation  for 
impartiality  clear.  Of  its  actually  con- 
ducting its  affairs  in  an  unprejudiced  man- 
ner there  is  no  doubt;  but  to  such  tension 
is  competition  between  gas  and  electric 
light  drawn  in  England  that  it  will  indeed 
be  remarkable  if  the  society  can  keep  its 
poise  in  the  minds  of  those  two  compet- 
ing interests.  Already  the  gas  people  are 
complaining  that  the  society  has  a  pre- 
ponderance of  members  from  the  electrical 


persuasion.  The  remedy  for  this  is  very 
simple  and  obvious,  viz.,  for  the  gas  in- 
terests to  immediately  join  the  society. 
W'ith  the  general  alertness  of  the  English 
gas  fraternity  it  would  be  a  curious  spec- 
tacle indeed  to  see  the  electrical  interests 
get  the  lead  in  this  important  movement, 
as  they  unquestionably  did  in  this  country. 
The  Gas  World  of  January  i  discusses 
the  situation  in  a  thoroughly  practical  and 
logical  manner,  and  much  that  it  says  will 
apply  to  our  country  as  well  as  to  Eng- 
land. As  to  the  field  for  this  new  science 
and  profession  the  writer  says : 

If  such  a  society  is  really  necessary,  it  is 
obvious  that  it  cannot  be  a  serious  factor  in 
the  choice  of  illuminants  for  various  pur- 
poses until  the  illuminating  engineer  who  has 
not  only  a  professed  but  a  real  impartial 
knowledge  of  all  illuminants  has  "  arrived." 
At  present,  the  chief  drawback  to  his  arrival 
is  that  the  "  practice  "  is  not  there,  but  must 
be  created.  Before  it  can  be  created  the 
"  British  public  "  will  have  to  be  educated  to 
the  point  of  conviction  on  two  things;  he 
will  have  to  be  convinced  that  he  is  not  able 
himself  to  decide  the  right  form  of  illumina- 
tion for  his  residence  and  his  business  prem- 
ises, and  he  will  have  to  be  convinced  that  a 
fee  paid  for  impartial  advice  will  be  a  good 
investment.  It  may  be  further  said  that  he 
will  have  to  be  convinced  that  the  advice  will 
be  impartial. 

This  statement  is.  of  course,  of  univer- 
sal application,  and  applies  to  the  Amer- 
ican Society  quite  as  much  in  the  begin- 
ning as  it  does  now  to  the  British  So- 
ciety. The  four  years  of  pubHc  educa- 
tion that  have  elapsed  since  the  founding 
of  our  society  have  been  highly  satisfac- 
tory to  the  educators,  and  equally  satis- 
factory to  the  educated.  Where  illuminat- 
ing engineering  has  been  practiced,  even 
with  the  necessarily  imperfect  skill  inci- 
dent to  a  new  art,  it  has  resulted  in  such 
great  economies,  and  in  so  much  better 
qualit}^  of  results  as  to  amply  justify  the 
profession. 

As  to  choosing  between  gas  and  elec- 
tricity as  the  luminant,  that  is  seldom  a 
question  to  seriously  confront  the  Amer- 
ican illuminating  engineer.  Either  the  con- 
ditions of  the  particular  problem  in  hand, 
or  the  Ghent's  wishes,  decide  the  matter 
without  question.  Choosing  between  the- 
different  forms  of  electric  lamps,  however, 
is  one  of  the  common  problems  encoun- 
tered. The  question  of  the  engineer's  im- 
partiality, therefore,  is  rarely  put  to  the 
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test  by  the  two  great  luminants,  gas  and 
electricity,  but  rather  by  the  rival  claims 
of  the  different  types  and  makes  of  elec- 
tric lamps  and  accessories;  and  even  here 
the  decision  is  often  forestalled  by  con- 
ditions or  preferences,  so  that,  so  far  as 
the  engineering  is  concerned,  it  is  very 
often  narrowed  down  to  the  problem  of 
securing  the  best  qualitative  results  with 
the  greatest  economies  possible  with  a 
particular  form  of  lamp,  such,  for  in- 
stance, as  the  tungsten  lamp,  the  flaming- 
arc,  or  the  mercury  vapor  lamp.  Much 
of  the  illuminating  engineering  in  this 
country  has  been  done,  and  doubtless  will 
continue  to  be  done,  by  engineers  con- 
nected with  the  different  manufacturers 
of  lighting  apparatus.  This,  as  we  have 
pointed  out  before,  is  a  perfectly  legiti- 
mate phase  of  illuminating  engineering, 
the  client  in  each  case  understanding  fully 
that  he  is  getting  expert  knowledge  only 
so  far  as  the  particular  make  of  apparatus 
is  concerned. 

On  this  question  of  partiality  our  con- 
temporary draws  some  inferences  from 
the  treatment  of  the  two  luminants  in  The 
Illuminating  Engineer: 

One  is  led  to  these  reflections  by  an  ob- 
servation of  what  has  happened  with  respect 
to  the  periodical  known  as  The  Illumtxat- 
ING  Engineer,  published  in  New  York  with 
the  avowed  intention  of  treating  the  sul)ject 
of  "  Illumination  "  with  impartiality.  Taking 
the  last  number  (Xovember),  it  is  observed 
that  of  its  total  of  58  pages  only  514  are  de- 
voted solely  to  gas  lighting,  9;4  concern  both 
gas  and  electric  lighting,  and  38  apply  solely 
to  electric  lighting.  It  cannot  be  said  that, 
even  in  America,  this  proportion  adequately 
represents  the  relative  importance  of  the  gas 
industry  to  illumination  problems.  Yet  this 
journal  claims  to  be  the  mouthpiece  of  the 
American  illuminating  engineer,  and  to  it 
may  be  ascribed  the  birth  of  the  British  pe- 
riodical bearing  the  same  title.  When  the 
majority  of  the  articles  are  contributed  by 
gentlemen  who  are  electrical  rather  than  gas 
lighting  engineers,  the  paper  or  periodical  in 
which  such  articles  appear  cannot  be  free 
from  the  suggestion  of  bias,  unless  it  is 
shown  that  the  excess  treatment  of  electrical 
matters  is  approximately  in  proportion  to  the 
relative  magnitude  of  the  two  industries. 

We  have  no  wish  to  appear  to  defend 
ourselves  against  the  very  courteous  and 
apparently  logical  conclusions  of  this  writ- 
er, but  a  little  further  analysis  of  the  sit- 
uation will  throw  a  somewhat  different 
light  upon  the  subject.    There  are  a  num- 


ber of  reasons  why  gas  lighting  does  not 
occupy  the  attention  of  The  Illuminat- 
ing Engineer  to  an  equal  extent  with 
electric  lighting.  Some  of  these  depend 
upon  fixed  conditions,  and  others  upon 
conditions  produced  by  the  gas  interests 
themselves.  In  the  l.rst  place,  a  clear 
distinction  must  be  drawn  between  the 
importance  of  gas  lighting  as  shown  by 
its  relative  money  value,  and  its  impor- 
tance in  reference  to  illuminating  engi- 
neering problems.  Gas  lighting  in  this 
country  is  almost  exclusively  confined  to 
the  smaller  installations.  Its  stronghold 
is  the  private  residence,  a  position  which, 
as  we  have  before  pointed  out,  it  holds 
by  the  logic  of  the  situation,  and  which  it 
will  continue  to  hold  until  electricity  can 
compete  with  it  for  heating  and  cooking 
purposes.  It  is  evident  that  these  sinaller 
installations  do  not  present  important  en- 
gineering problems  in  illumination,  any 
more  than  the  average  residence  presents 
an  important  architectural  or  structural 
engineering  problem.  The  number  of  small 
buildings  and  residences,  of  course,  vast- 
ly outnumbers  the  large  factories  and  sky- 
scrapers, but  it  is  the  latter  that  give  em- 
ployment to  the  engineering  professions. 
Furthermore,  gas  lighting  to-day  involves 
the  use  of  practically  a  single  lighting 
unit — the  mantle  lamp — whereas  electric 
lighting  involves  the  use  of  a  long  list  of 
lamps  each  having  such  essential  pecu- 
liarities as  to  practically  unfit  it  for  cer- 
tain purposes,  and  giving  it  compensat- 
ing advantages  for  others.  Both  in  the 
character  of  the  problems  presented,  and 
the  means  to  be  employed  in  solving  the 
problems,  therefore,  electric  light  affords 
I)y  far  the  larger  field  for  engineering 
service.  This  is  no  disparagement  to  gas 
as  an  illuminant.  On  the  contrary,  it 
might  be  argued  that  gas  was  the  superior 
on  account  of  its  far  greater  simplicity. 
These,  then,  are  the  fixed  conditions 
which  primarily  determine  the  relative  po- 
sitions of  gas  and  electric  light  in 
illuminating  engineering. 

As  to  the  artificial  conditions,  so  to 
speak,  the  gas  interests  in  this  country 
were  not  so  alert  in  foreseeing  the  great 
movement  toward  better  illuminating 
practices  which  took  concrete  form  in  the 
establishment  of  illuminating  engineering 
as  a  science,  and  the  Illuminating  Engi- 
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neering  Society  as  its  organized  exponent. 
This  condition,  however,  has  been  rapidly 
changing  within  the  past  year,  so  that  at 
the  present  time  the  society  is  substantially 
equally  divided  in  its  membership  between 
the  two  interests.  The  gas  companies  are 
also  making  decided  progress  in  the  way 
of  utilizing  the  science  to  their  own  ends. 
It  is  interesting,  and  we  trust  will  be 
instructive  to  our  younger  brother  society, 
to  note  that  in  the  four  years'  existence 
of  the  American  Society  there  has  never 
been  the  slightest  feeling,  expressed  or 
otherwise,  that  either  interest  was  being 
fostered  at  the  expense  of  the  other.  The 
representatives  of  all  the  lighting  indus- 
tries have  met  side  by  side,  have  discussed 
their  various  problems  with  the  utmost 
freedom,  impartiality,  and  invariable  good 
feeling,  with  the  result  that  each  has  been 
largely  benefited.  The  Illuminating 
Engineer  has  been  assiduous  in  its 
efforts  to  secure  matter  pertaining  to  gas 
illumination,  and  has  persistently  pointed 
out  the  advantages  to  be  gained  by  the 
gas  industry  in  promoting  this  new 
science.  Now  that  the  gas  interests  are 
taking  hold  of  the  matter  in  earnest  we 
shall  doubtless  have  more  contributions 
that  will  be  of  general  use  to  the  profes- 
sion. Meanwhile  the  profession  itself 
continues  to  progress  and  develop  in  a 
manner  to  cheer  the  hearts  of  all  inter- 
ested in  its  welfare. 

Legislating  Against  Public  Improve- 
ments 

It  would  be  folly  to  maintain  that  any 
legislator  ever  consciously  and  voluntarily 
votes  for  a  law  which  would  impede  pub- 
lic progress  and  improvement;  but  it  oc- 
casionally happens  that  laws  or  ordi- 
nances enacted  for  the  purpose  of  secur- 
ing the  greatest  good  to  the  greatest  num- 
ber, and  preventing  individual  encroach- 
ment upon  public  safety  or  convenience, 
when  carried  out  in  accordance  with  the 
customary  practice  of  lawyers,  proves  to 
be  a  stumbling  block  in  the  way  of  cer- 
tain lines  of  progress  rather  than  an  as- 
sistance. This  is  particularly  likely  to  oc- 
cur with  laws  that  are  allowed  to  remain 
on  the  statute  books  after  progress  in 
the  arts  and  sciences  have  radically 
changed  the  conditions  under  which  the 
laws  were  enacted. 


A  case  of  this  kind  is  the  city  ordi- 
nance regulating  the  placing  of  signs  and 
street  lamps.  The  hanging  of  ordinary 
sign-boards  promiscuously  over  the  side- 
walks from  the  front  of  buildings  can 
manifestly  become  a  serious  public  nuis- 
ance, and  therefore  falls  within  the  legiti- 
mate domain  of  public  regulation.  In 
some  cases  such  regulation  has  gone  to 
the  other  extreme  and  prevented  a  full 
use  of  the  modern  electric  sign,  which 
did  not  exist  when  the  original  regula- 
tions were  enacted.  In  these  days,  when 
every  city  and  town  is  striving  to  pro- 
duce the  most  conspicuous  "Great  White 
Way",  all  ordinances  which  by  any  pos- 
sible construction  can  be  used  to  frus- 
trate this  laudable  purpose  should  be  at 
once  wiped  off  the  statute  books,  or  prop- 
erly amended. 

A  peculiar  case  of  such  obstructive  leg- 
islation recently  came  up  in  Hartford,  Ct., 
admittedly  one  of  the  most  beautiful  cities 
in  the  Western  Hemisphere,  and  justly 
proud  of  the  distinction  of  being  the  rich- 
est city,  per  capita,  in  the  United  States. 
A  certain  progressive  hotel  proprietor 
asked  permission  of  the  Board  of  Street 
Commissioners  to  place  two  ornamental 
lamp-posts  on  the  curb  in  front  of  his 
hotel.  The  matter  was  referred  to  the 
corporation  counsel,  who  advised  the  com- 
missioners that  they  had  no  authority  to 
grant  such  permission,  as  the  act  was  pro- 
hibited by  a  certain  ordinance  to  which 
he  referred.  It  has  been  said  that  the 
quickest  way  to  obtain  the  repeal  of  an 
obnoxious  law  is  to  rigidly  enforce  it. 
While  this  may  be  true,  such  heroic  treat- 
ment entails  more  or  less  hardship.  There 
is  a  principle  in  common  law  that  a  stat- 
ute which  in  its  action  turns  out  to  be  con- 
trary to  the  public  good  thereby  becomes 
inoperative.  Thus,  a  contract  between 
two  parties  which  would  prevent  or  hin- 
der either  party  in  the  regular  pursuits 
of  life  by  which  he  is  enabled  to  provide 
for  his  support  is  void;  and  it  is  now 
common  law,  based  upon  court  decisions, 
that  a  provision  in  a  will  which  is  con- 
trary to  the  public  good,  or  entails  injury 
to  individuals,  is  to  that  extent  without 
force. 

It  is  conceivable  that  an  ordinance  to 
prevent  the  obstruction  of  a  side-walk  by 
placing  fixed  objects  along  the  curb  might 
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be  necessary ;  but  when  such  an  ordinance 
operates  to  prevent  such  a  manifest  and 
undisputed  public  improvement  as  the 
placing  of  efficient  and  ornamental  lamp- 
posts in  a  reasonable  number  and  position 
along  the  side-w^alk,  it  seems  that  it  might 
very  properly  be  adjudged  contrary  to  the 
public  good,  and  so  made  inoperative  in 
such  cases.  The  better  way,  of  course, 
would  be  the  modification  of  the  ordi- 
nance so  as  to  encourage  such  public  im- 
provements as  the  one  which  is  now  de- 
nied; even  such  legitimate  evasion  of  the 
literal  interpretation  does  not  increase 
respect  for  law. 

If  the  case  in  Hartford  is  effective  in 
calling  attention  to  such  ordinances  as 
will  insure  their  repeal,  or  modification, 
it  will  serve  a  valuable  purpose.  It  is 
unthinkable  that  the  City  Council,  or  the 
Board  of  Commissioners,  should  actually 
wish  to  oppose  the  placing  of  these  lamp 
standards.  The  Commissioners  unques- 
tionably wish  to  act  in  accordance  with 
the  law,  and  may  rightly  hold  themselves 
blameless  for  any  injury  or  injustice 
which  may  result  from  such  adherence  to 
the  city  ordinances.  That  the  actual  ef- 
fect of  their  decision,  however,  is  con- 
trary to  the  best  interests  of  the  city  can 
be  no  less  plain.  The  Board  of  Street 
Commissioners  may  be  assumed  to  have 
ample  judgment  as  to  the  number  and 
position  of  lamp-posts  which  would  add  to 
the  utility  and  effectiveness  of  the  street 
illumination,  and  the  matter  of  the  plac- 
ing of  such  posts  might  be  left  with  per- 
fect confidence  to  their  judgment.  The 
particular  ordinance  in  question,  which 
takes  such  authority  from  the  Board  and 
prevents  the  improvement  of  their  streets, 
cannot  be  repealed  too  soon. 

The  Illumination  at  the  Chicago 
Electrical  Show 

The  lighting  is  necessarily  the  most 
spectacular  feature  of  any  electrical  ex- 
hibition. While  other  uses  of  electricity 
are  interesting  and  commercially  impor- 
tant, it  is  the  electric  light  that  appeals  to 
the  multitude,  and  it  is  the  multitude  to 
which  the  electrical  show  always  caters. 

The  Chicago  show  has  always  been 
notable  for  the  novelty  and  originality  of 
its  illuminating  schemes,  and  this  vear  is 


no  exception.  The  illumination  has  been 
distinctly  divided  into  two  classes :  the 
useful  and  the  spectacular.  The  former 
is  of  a  localized  nature,  being  provided 
by  lamps  on  the  corner  posts  of  the  booths 
and  domes  hung  above,  each  provided 
with  imitation  art  glass  shades  and  tung- 
sten lamps. 

The  spectacular  lighting  is  produced  by 
projecting  powerful  searchlight  beams 
lengthwise  of  the  auditorium,  from  the 
ceiling  of  which  are  suspended  showers 
of  ribbon  and  tinsel  streamers.  The  ef- 
fect produced  is  beautiful  in  its  shimmer- 
ing iridescence  and  mystical  in  its  meth- 
ods of  production,  giving  the  whole  room 
the  air  of  an  Alice-in-Wonderland  palace. 

The  spectacular  lighting  is  due  to  that 
wizard  of  the  searchlight,  Mr.  W.  D'A. 
Ryan.  An  exact  description  of  the  instal- 
lation will  be  of  interest  to  illuminating 
engineers.  The  streamers  are  suspended 
at  distances  of  from  2  to  4  feet  apart, 
the  entire  number  being  about  3500.  The 
tinsel  streamers  are  equally  divided  be- 
tween gold  and  silver,  and  the  ribbon 
streamers  are  half  yellow  and  half  gray. 
There  are  three  80-ampere  30-inch  pro- 
jecting lamps  at  each  end  of  the  building. 
The  streamers  are  of  different  lengths  and 
the  projectors  provided  with  color  screens 
for  varying  the  effect.  Both  the  spec- 
tacular and  useful  illumination  serves  its 
particular  purpose  in  a  most  eminently 
satisfactory  manner,  the  former  giving 
the  desired  fairyland  effect,  and  the  latter 
an  unusually  inviting  and  cozy  appearance 
to  the  room. 

The  Calorific  Standard  for  Gas 

The  incongruity  of  using  candle-power 
as  a  standard  for  the  quality  of  illuminat- 
ing gas  was  commented  on  in  these  pages 
some  two  years  ago,  and  the  substitution 
of  the  calorific  standard  urged.  This  view 
has  been  gradually  growing  since  that 
time,  having  been  already  adopted  in  one 
State.  The  matter  is  now  to  come  up 
before  the  Public  Service  Commission  of 
New  York  State,  who  will  consider  the 
advisability  of  recommending  the  neces- 
sary legislation  to  provide  for  the  change 
of  standards.  This  is  a  step  in  the  right 
direction,  and  we  trust  will  be  carried  to 
a  successful  conclusion. 
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Notes  and  Comments 


Omaha    Now    Wants    to    Get    Into    the 
Spot  Light 

BUSINESS     MEN     ENDEAVOR     TO     GET     APPRO- 
PRIATION    FOR     NEW    INSTALLATION. 

The  movement  for  better  street  lighting 
shows  no  abatement,  and  there  is  no  hke- 
Hhood  of  it  stopping  until  every  city  and 
town  in  the  United  States  has  its  White 
Way.  A  new  lighting  contract  is  to  be 
made  by  the  city  of  Omaha,  and  its  pro- 
gressive citizens  are  anxious  to  take  ad- 
vantage of  the  fact  to  have  a  decorative 
system  put  in  the  heart  of  their  city.  Ac- 
cording to  a  report  in  the  Bcc  this  seems 
to  bid  fair  to  succeed : 

While  the  new  lighting  contract  is  pend- 
ing in  city  council  a  movement  is  incubating 
to  bring  Omaha  into  line  with  other  pro- 
gressive cities  in  the  matter  of  improved 
street  lighting.  If  the  men  who  are  begin- 
ning" the  agitation  can  work  up  sufficient  sen- 
timent they  will  endeavor  to  have  the  council 
join  in  the  endeavor  to  get  established  a  per- 
manent plan  of  decorative  lighting  for  sev- 
eral main  thoroughfares. 

The  general  plan  as  at  present  contem- 
plated would  put  new  and  better  lights,  prob- 
ably on  high  ornamental  posts.  Undoubtedly, 
with  a  little  effort,  the  existing  sentiment 
can  be  organized  sufficiently  to  bring  about  a 
condition  of  lighting  on  our  main  business 
streets  that  would  put  us  in  line  with  cities 
like  St.  Paul,  Des  Moines,  Minneapolis  and 
others,  and  we  ought  to  go  ahead  of  them, 
prohting  by  their  experiment. 

Buffalonians  at  Last  See  a  Great   Light 

IT   IS  THE   NEW  ELECTRIC   INSTALLATION    IN 
THEIR   CITY    HALL. 

Buffalo,  the  near-electric  city,  has  made 
at  least  one  step  toward  realizing  the  title 
which  it  laid  claim  to  years  ago  when 
Niagara  Falls  was  first  utilized  as  a  source 
of  electric  power;  it  has  lighted  up  its 
City  Hall  with  a  modern  installation  of 
electric  lamps,  and  a  chandelier  weighing 
a  ton  and  a  quarter.  Some  of  the  details 
are  thus  given  by  the  Express: 

The  lighting  fixtures  are  of  cast  bronze  and 
of  original  design  conforming  to  the  mold- 
ings and  trimmings  throughout  the  building. 
In  all  there  are  928  fixtures  varying  in  num- 
ber of  lights  from  one  to  60  and  in  weight 
from  a  few  ounces  to  2500  lbs.,  the  last  be- 
ing hung  in  the  aldermanic  chamber. 


The  outside  illumination  is  from  seventeen 
new  cast  iron  standards  and  four  old  ones  of 
five  lights  each  and  fitted  with  150-watt  tung- 
sten lamps. 

Arkansas  to  Be  a  Good  State  to  Travel  In 

FT.   SMITH   WILL  VIE  WITH  WICHITA   IN    ITS 
NEW    LIGHTING    INSTALLATION. 

The  West  has  this  important  difference 
from  the  East:  it  has  the  spirit  of  rivalry. 
Even  though  cities  may  be  a  thousand 
miles  apart  they  keep  track  of  each  other's 
doings,  and  in  a  friendly  way  try  to  outdo 
each  other  in  general  progress.  The  mat- 
ter of  better  street  lighting,  which  was 
taken  up  over  a  year  ago  in  Wichita,  has 
thus  spread  to  Ft.  Smith,  according  to  the 
Times : 

The  Fort  Smith  Light  &  Traction  Company 
have  already  sent  one  of  their  special  elec- 
trical engineers  on  a  trip  to  visit  several  cities 
that  have  just  installed  the  "  Great  White 
Way."  He  has  instructions  to  look  into  each 
installation  very  carefully  and  bring  back  to 
those  interested  the  most  complete  and  up- 
to-date  plan  to  make  Garrison  avenue  the 
best  lighted  main  street  in  the  Southwest. 
There  is  not  the  slightest  doubt  but  what  the 
local  merchants  can  see  the  time  coming  when 
the}^  will  be  forced  to  light  up  their  places  of 
business  or  take  a  back  seat,  and  it  is  much 
easier  to  do  something  of  their  own  free  will 
than  be  forced  to  it  by  circumstances,  so  let 
them  get  busy  and  fall  in  line ;  now  is  the 
time  to  lead  the  parade  of  progress. 

The  advantages  of  using  the  "  Great  White 
Way "  on  Garrison  avenue  would  be  inesti- 
mable. If  the  "White  Way"  is  installed  the 
same  results  will  be  obtained  as  have  been 
obtained  in  other  cities,  night  traffic  will  be 
quadrupled,  and  goods  displayed  at  night  will 
be  sold  in  the  daytime. 

Now  is  the  time  for  the  merchants  of  Fort 
Smith  to  get  together  and  make  this  city  the 
leading  and  most  progressive  one  in  the 
Southwest. 

Chattanooga  Needs  More  Light 

A  CINCINNATI  VISITOR  THERE   GETS  LOST   IN 
THE  DARK. 

That  a  city  is  known  by  its  lights  is  a 
truism  which  we  have  set  forward  many 
times  in  the  past.  The  stranger  who 
alights  in  town  and  has  to  grope  his  way 
around  in  the  dark  is  not  likely  to  carry 
away  a  glorious  impression  of  that  town. 
A  Cincinnati  man  had  this  experience  re- 
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cently  in  Chattanooga,  according  to  the 

News : 

"Is  this  the  main  stem?  "  inquired  a  portly 
gentleman  from  Cincinnati  last  night  as  he 
emerged  from  the  Union  Station  on  Ninth 
street. 

"  The  main  what  ?  "  asked  the  sympathetic 
bystander. 

"  The  main  stem  is  what  I  said,"  was  the 
rejoinder;  "  by  that  I  meant  to  inquire  is  this 
the  principal  street  of  Chattanooga,  the  main 
business  street?  " 

"  No,"  said  a  sympathetic  bystander,  "  the 
principal  business  street  is  Market,  just 
around  the  corner,  and  running  at  right 
angles  to  this  thoroughfare." 

The  gentleman  from  Cincinnati  then  said 
that  he  saw  the  string  of  incandescent  lights 
on  East  Ninth  street  running  from  the  Guar- 
antee Clothing  Company  to  the  office  of  the 
Southern  Express  Company,  and  that  he  no- 
ticed all  the  rest  of  the  city  in  comparative 
darkness,  so,  of  course,  he  supposed  that  the 
only  illuminated  street  was  the  principal  one. 
These  lights  on  East  Ninth  street  are  about 
i8  in.  apart.  The  lights  are  paid  for  by  the 
merchants  along  the  block. 

After  the  gentleman  from  Cincinnati  had 
deposited  his  two  suit  cases  and  sample  bag 
in  the  hotel,  wrote  his  name  on  the  register 
and  had  been  given  a  visiting  card  to  one  of 
the  locker  clubs,  as  is  always  done  with  guests 
from  Cincinnati,  he  said : 

"  I  like  Chattanooga.  This  is  getting  to  be 
a  great  big  town,  and,  situated  as  it  is.  it  will 
soon  become  a  great  city,  but  you  certainly  do 
have  the  poorest  lighted  streets  here  of  any 
place  I  have  ever  seen  that  purported  to  be  a 
real   city." 

Syracuse   Takes  a  Hint  from  Western   Cities 

MANAGER       OF       ITS       LIGHTING       COMPANY 
STARTS     A     MOVEMENT     FOR     DECORA- 
TIVE   STREET    LIGHTING. 

There  is  no  doubt  that  in  the  matter  of 
new  street  lighting  the  West  has  scored 
a  decided  scoop  over  the  East;  but  some 
one  always  has  to  be  first,  and  that  the 
good  example  set  by  the  West  is  not 
being  lost  upon  the  effete  East  is  shown 
at  least  in  the  case  of  Syracuse,  according 
to  the  Post-Standard : 

General  Manager  James  C.  De  Long  of 
the  Syracuse  Lighting  Company  will  inaug- 
urate a  campaign  early  next  week  for  the 
placing  of  ornamental  street  lights  through- 
out the  important  business  streets  of  Syra- 
cuse.    Mr.   De  Long  said  vesterdav  that  his 


attention  had  been  drawn  to  the  matter  by 
the  enterprise  of  the  business  men  of  many 
other  cities,  notably  in  the  Middle  West, 
where  in  many  instances  ornamental  lights 
are  used  to  make  the  great  commercial  thor- 
oughfares brilliant  and  attractive  at  night. 

The  Herald  says  very  truly : 

It  is  doubtful  if  there  is  a  city  in  the  coun- 
try which  has  equal  opportunity  with  Syra- 
cuse for  spreading  broadly  a  favorable  repu- 
tation. The  railroad  which  occupies  one  of 
the  principal  streets  of  this  city  is  for  many 
reasons  objectionable,  but  as  an  offset  it 
offers  an  opportunity  for  the  city  to  adver- 
tise itself  through  the  traveling  public  which 
should  be  made  the  most  of.  There  are  few 
ways  in  which  a  more  favorable  or  lasting 
impression  could  be  given  than  by  a  street 
lighting  system  of  unusual  or  striking  char- 
acter if  artistically  well  designed  and  exe- 
cuted. 


Worth  Mentioning 

COMES    HIGH,    BUT    THEY    MUST    HAVE    IT. 

The  contract  for  lighting  the  famous 
board  walk  at  Atlantic  City  has  recently 
been  let  to  the  local  lighting  company  at 
the  rate  of  $12  per  hour. 

NEW  York's  mayor  entitled  to  two 

PORCH    LIGHTS. 

It  is  an  immemorial  custom,  says  the 
Brooklyn  Eagle,  to  furnish  the  residence 
of  the  Mayor  of  New  York  with  two 
porch  lights.  The  Department  of  Water 
Supply,  Gas  and  Electricity,  in  conjunc- 
tion with  the  Bureau  of  Public  Buildings 
of  the  Borough  of  Brooklyn,  have  models 
ready  to  show  Judge  Gaynor,  and  will  in- 
stall the  lamps  as  soon  as  he  has  made  a 
selection. 

DARK    SPOTS    PRODUCE   TOO    MANY    HOLD-UPS. 

The  Philadelphia  Record  complains  that 
certain  bridges  along  the  river  are  so 
poorly  lighted  underneath  as  to  furnish 
lurking  places  for  footpads  and  ascribes 
numerous  hold-ups  and  automobile  acci- 
dents to  this  cause. 

The  village  of  Fulton,  N.  Y.,  has  a 
"  Boost  Club,"  which  is  now  working  for 
better  street  lighting  in  the  town. 
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Mazda 

The  announcement  of  a  new  trade- 
mark for  a  line  of  goods  already  familiar 
to  the  public  is  not  in  itself  a  matter  of 
compelling  interest  to  the  public  in  gen- 
eral, or  scientists  and  engineers  in  par- 
ticular. The  purpose  of  a  trade-mark,  at 
the  last  analysis,,  is  simply  a  protection 
against  sneak-thieves.  It  is  comparative- 
ly easy  to  put  one's  physical  possessions 
safely  under  lock  and  key;  but  that  in- 
tangible and  invaluable  possession  known 
as  "  reputation "  is  as  little  amenable  to 
the  arts  of  the  locksmith  as  love  is 
traditionally  said  to  be.  The  commercial 
world  is  still  infested  with  the  tribe  of 
camp  followers  who,  lacking  the  abilit\- 
to  originate  or  the  courage  to  lead,  arc 
content  to  lie  in  wait  for  such  plunder  as 
they  may  gather  from  the  spoils  of  vic- 
tory of  those  who  have  been  in  the  front 
of  the  battle.  No  sooner  has  a  particular 
manufacturer,  or  a  manufactured  article, 
made  a  reputation  than  these  imitators 
appear  stealthily  with  their  whispers  of 
"just  as  good,"  and  "cheaper."  As  a 
warning,  if  not  an  absolute  defense 
against  these  would-be  purloiners,  the 
trade-mark,  or  trade  name,  has  come  into 
use  and  legal  recognition. 

The  tungsten  lamp  has  marked  a  revo- 
lution in  electric  lighting;  but  contrary 
to  the  usual  conditions  with  such  epoch- 
making  inventions,  the  methods  of  pro- 
ducing it  have  been  so  numerous  that  it 
has  been  impossible  to  control  its  pro- 
duction by  patent  right.  The  field  has 
been  open  to  all  comers,  and  develop- 
ments have  shown  that  successful  pro- 
ductioil  is  more  a  matter  of  skillful  work- 
manship and  conscientious  inspection 
than  of  any  particular  method  of  pro- 
ducingf  the  filament. 


The  two  largest  producers  of  lamps  in 
this  country  have  expended  enormous 
sums  on  the  work  of  investigating  and 
perfecting  this  type  of  lamp,  and  it  is 
very  natural  that  they  should  wish  to 
secure  to  themselves  the  commercial  ad- 
vantages of  this  preliminary  work  to  the 
greatest  possible  extent;  hence  their 
adoption  of  a  distinguishing  trade  name. 
^A'hat  the  word  actually  means  is  of  little 
consequence.  In  this  case  it  is  taken  from 
the  ancient  religion  of  Persia,  signifying- 
the  sun-god,  which  stood  for  light  in  its 
moral  and  metaphorical  sense. 

Back  of  the  adoption  of  this  trade- 
mark, however,  there  are  facts  which  are 
significant  and  noteworthy.  The  two 
parties  using  this  name  have  each  ex- 
tensive research  laboratories,  which  are- 
manned  by  presumably  the  most  compe- 
tent investigators  that  money  can  secure, 
and  equipped  with  every  possible  facility 
for  modern  scientific  investigation.  This 
fact,  together  with  the  expense  of  main- 
taining these  institutions,  is  a  most  im- 
pressive object  lesson  as  to  the  com- 
mercial value  of  pure  science.  Those  who 
are  wont  to  decry  theory  and  vaunt  the 
supremacy  of  practical  knowledge  will 
find  the  existence  of  these  expensive  and 
highly  scientific  equipments  a  serious 
blow  to  their  pet  theory.  The  case,  how- 
ever, is  only  more  impressive  because 
carried  out  on  a  larger  scale.  Closer 
search  in  any  line  of  manufacture  would 
reveal  the  fact  that  it  originated  in,  and  is 
based  upon,  theoretical  science. 

That  the  combined  efforts  of  these  two 
organizations  should  result  in  a  product 
possessing  to  the  highest  possible  degree 
all  the  excellencies  of  which  it  is  physi- 
cally and  commercially  capable  might  be 
reasonably  expected.  The  trade  name, 
therefore,  in  this  case  has  more  than  usual 
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significance.  It  stands  not  simply  for  a 
particular  product  with  a  more  or  less 
established  quality  and  reputation,  but 
the  result  of  the  combined  efforts  of 
theoretical  science  and  practical  work- 
manship. Furthermore,  it  is  not  limited 
to  a  certain  particular  article  of  manu- 
facture, but  stands  for  scientific  progress. 
The  name,  we  are  told,  will  be  used  to 
designate  the  best  possible  form  of  in- 
candescent electric  lamp  which  the  com- 
bined efforts  of  the  two  companies  is  able 
to  produce.  At  present  such  lamps  use 
tungsten  as  the  incandescent  body.  It  is 
not  only  possible,  but  probable,  that  some 
better  lamp  may  be  discovered  in  the 
future,  in  which  case  the  name  will  apply 
to  the  improved  product. 

A  consideration  of  the  general  subject 
of  scientific  progress  leads  us  to  one  other 
interesting  and  important  conclusion,  viz., 
that  discovery  and  invention  is  something 
which  it  is  impossible  to  predict,  and 
equally  impossible  to  control.  Were  every 
scientist  and  inventor  of  note  gathered 
into  a  single  institution,  it  would  have  no 
monopoly  on  scientific  progress.  The 
great  battles  of  the  world  have  not  been 
wen  by  strategy  boards  or  councils  of 
war,  but  by  the  genius  of  individual  gen- 
erals. Likewise  have  the  great  social  and 
political  revolutions  been  the  result  of 
personal  initiative.  The  masterpieces  of 
literature  were  not  written  to  a  book- 
seller's order,  nor  will  great  discoveries 
or  inventions  come  at  command.  Genius 
is  individual,  and  rises  above  all  con- 
ventionalities and  human  laws.  Though 
millions  be  expended,  and  hundreds  of 
investigators  set  to  the  task  of  improving 
the  means  of  producing  light,  we  arc 
more  than  likely  to  wake  up  some  morn- 
ing to  find  that  some  obscure  workman, 
with  the  meager  facilities  producible  by 
the  labor  of  his  own  hands,  has  dis- 
covered a  new  source  which  renders  all 
others  obsolete.  This  observation  is  not 
made  in  disparagement  of  the  very  com- 
mendable practice  of  engaging  competent 
scientists  for  the  purpose  of  perfecting 
methods  of  manufacture,  but  rather  to 
keep  the  ultimate  truth  before  the  every- 
day workman,  that  after  all  it  is  the  indi- 
vidual that  is  supreme,  and  that  the  op- 
portunities for  original  genius  will  never 
be  closed. 


A  "Scoop"  in  Show  Window 
Lighting 

Many  and  devious  are  the  methods  of 
lighting  the  show  window ;  some  are 
good,  many  are  bad.  As  the  show  win- 
dow is  the  outward  and  visible  sign  of 
not  only  the  wares,  but  the  method  of 
doing  business  of  the  merchant,  it  is  of 
the  highest  importance  that  it  should  be 
of  the  best  possible  order.  The  problem 
has  not  been  an  easy  one,  and  its  suc- 
cessful handling  has  been  expensive  and 
often  unsatisfactory.  It  is  now  generally 
recognized  that  concealed  lighting  of  a 
sufficiently  high  intensity  is  the  correct 
method. 


FIG.     I. — THE    NEW        SCOOP        REFLECTOR 


A  very  simple  and  effective  device  for 
the  average  case  of  show  window  lighting 
is  announced  by  the  National  X-Ray  Re- 
flector Company,  of  Chicago.  This  con- 
sists of  one  of  their  silvered  reflectors  of 
a  special  type  designed  to  direct  the  light 
downward  and  sufficiently  far  back  to  in- 
clude the  window  space  below.  It  is 
adaptable  to  the  tungsten  lamp  and,  as  the 
illustration  shows,  requires  nothing  but 
the  ordinary  socket  for  its  use.  An  in- 
stallation can  therefore  be  readily  put  in 
by  any  wireman  or  electrician.  The 
manufacturers  call  this  new  reflector  the 
"  Scoop." 
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FIG.      I. — NEW     GIL 
MORE      METHOD 
OF     ANCHOR- 
ING     FILA- 
MENTS. 


A  New  Type  of  Series  Tungsten 
Lamp 

The  ''  missing"  link  "'  in  incandescent 
lamp  making,  which  has  troubled  the 
manufacturers  from  the  first  appearance 
of  the  carbon  lamp  to  the  present  time, 
is  the  connection  between  the  leading-in 
wires  and  the  filament.  The  patent  rec- 
ords are  full  of  devices  for  accomplishing 
this  purpose  in  the  case  of  the  carbon 
lamp,  and  no  little  trouble  has  been  ex- 
perienced from  the  same  source  in  the 
use  of  the  tungsten  filament. 

The  Gilmore  Elec- 
tric Company,  of 
South  Boston,  Mass., 
whose  product, 
though  not  widely 
heralded,  has  always 
been  known  among  its 
users  for  its  excep- 
tionally high  qual- 
ity, have  devised  a 
method  which,  they 
claim,  and  with  ap- 
parently very  suf- 
ficient reason,  entire- 
ly  obviates  the 
trouble  with  loose  joints.  The  filament 
is  given  two  or  three  turns  about  the  en- 
larged end  of  the  leading-in  wire,  and  a 
perfect  electrical  and  physical  contact 
made  between  the  two  with  a  special 
metallic  compound. 

A  chain  is  only  as  strong  as  its  weak- 
est link,  and  an  incandescent  lamp  is  no 
stronger  than  its  joints.  The  improve- 
ments, which  are  illustrated  herewith, 
therefore  seems  to  be  of  really  vital  im- 
portance. 

A  Successful  Small-Carbon  En- 
closed Arc  Lamp 

After  a  precarious  career  of  some  years 
the  small-carbon  enclosed  arc  lamp  seems 
to  be  making  substantial  headway.  Its 
higher  efficiency  and  neater  appearance, 
together  with  the  daylight  quality  of  the 
illumination  when  furnished  with  the 
proper  globe^  especially  recommend  it  for 
interior  illumination,  particularly  that  of 
stores. 

A  lamp  of  this  type  which  is  meeting 
with  success  is  known  as  the  "  Daylight " 
lamp,  and  is  manufactured  by  the  Volk- 
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mer  Electrical  Company,  New  York  City. 
The  lamp  is  of  simple  but  substantial  de- 
sign, with  all  the  mechanical  and  electrical 
parts  well  made  and  carefully  propor- 
tioned. Special  reflectors  and  globes  are 
provided  so  as  to  adapt  it  to  any  particu- 
lar case  of  illumination.  The  fact  that 
it  has  satisfied  the  exacting  demands  of 
such  institutions  as  the  United  States 
Government,  the  American  Bank  Note 
Company,  and  the  New  York  Herald 
shows  that  it  is  no  experiment  or  toy,  but 
a  practical  lighting  unit. 

"  The  Lighting  of  Mills  and 
Factories" 

This  is  the  title  of  a  booklet  recently 
issued  by  the  Holophane  Company,  New- 
ark, Ohio.  While  commercial  pamphlets 
are  literally  "  too  numerous  to  mention  " 
individually  in  these  columns,  an  excep- 
tion is  occasionally  made  where  there 
seems  to  be  distinct  merit.  In  this  case 
the  subject  is  treated  from  the  strictly 
engineering  standpoint,  the  facts  being 
made  clear  both  by  reproductions  of  pho- 
tographs taken  by  actual  illumination,  by 
diagrams  and  by  unusually  clear  descrip- 
tions. The  pamphlet  properly  belongs 
among  technical  literature  on  the  subject 
of  illuminating  engineering,  and  as  such 
should  be  in  the  possession  of  all  inter- 
ested in  the  subject. 
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Tjechmcal  Societies 


DR.  E.   P.    HYDE 


The  Illuminating  Engineering 
Society 

The  annual  meeting  of  the  society  took 
place  in  the  rooms  of  the  Machinery  Club, 


Hudson-Terminal  Building,  New  York 
City,  on  the  evening  of  January  14.  The 
report  of  the  Committee  of  Tellers  on 
Election  of  Ofhcers  showed  that  the 
ticket  put  in  nomination  by  the  Nomina- 
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tion  Committee  was  elected  with  practical 
unanimity. 

The  retiring  president,  Mr.  W.  H.  Gart- 
ley,  spoke  briefly  of  the  work  of  the  so- 
ciety during  the  year,  expressing  his 
gratification  not  only  at  the  steady  prog- 
ress of  the  society  itself,  but  of  interest 
in  the  science  for  which  it  stands,  par- 
ticularly among  the  gas  industries.  The 
gas  interests  beyond  doubt,  he  stated,  have 
largely  awakened  to  the  importance  of  ap- 
plying illuminating  engineering  to  their 
business,  as  is  shown  by  the  establishment 
of  photometric  laboratories  and  the  em- 
ployment of  professional  illuminating  en- 
gineers. 

Mr.  E.  N.  Wrightington,  recently 
elected  president  of  the  National  Com- 
mercial Gas  Association,  brought  out 
clearly  the  commercial  importance  of 
utilizing  illuminating  engineering  prin- 
ciples in  the  conduct  of  the  gas  interests. 
Mr.  F.  S.  Terry,  of  the  National  Elec- 
tric Lamp  Association,  briefly  dwelt  upon 
the  fact  that  the  illuminating  field  is  so 
large  and  important  as  to  offer  ample  op- 
portunities for  all  competing  interests  to 
work  in  harmony,  and  that  in  promoting 
the  cause  of  better  lighting  all  would  be 
benefited. 

Mr.  Walter  R.  Addicks  discussed  in  a 
general  way  the  value  of  the  work  which 
the  society  is  doing. 

Dr.  E.  P.  Hyde,  though  prefacing  his  re- 
marks with  a  general  disclaimer  of  prep- 
aration, made  a  characteristically  pointed 
and  enjoyable  address.  Quoting  the  ob- 
jects of  the  society  as  set  down  in  the  con- 
stitution, Dr.  Hyde  spoke  of  the  necessity 
of  considering  both  theory  and  practice 
in  the  advancement  of  the  profession  and 
the  society,  and  outlined  briefly  the  line  of 
study  those  aspiring  to  the  title  of  illu- 
minating engineer  should  follow. 

The  report  of  the  committee  appointed 
a  year  ago  to  investigate  the  feasibility 
of  dividing  the  membership  so  as  to  dis- 
tinguish the  specialist,  or  practicing  illu- 
minating engineer,  from  the  amateur  or 
beginner,  was  presented  by  the  chairman, 
Mr.  E.  L.  Elliott.  The  report  was  short 
and  to  the  effect  that  while  the  committee 
were  unanimous  in  recommending  such  a 
division,  it  had  not  reached  a  definite  con- 
clusion as  to  the  details  of  carrying  it  out, 
and  recommended  that  the  matter  be  put 


over  until  the  next  annual  convention.  A 
motion  to  this  efifect  was  afterward  made 
and  carried. 

The  New  England  Section  met  on  Mon- 
day, January  ly.  The  evening  was  taken 
up  by  an  address  by  Mr.  E.  L.  Elliott  on 
the  "  Elements  of  Illuminating  Engineer- 
ing." The  speaker  went  briefly  over  the 
mathematical  and  theoretical  elements  of 
the  subject,  giving  such  explanations  as 
would  tend  to  make  the  matter  clear  in 
the  minds  of  those  not  familiar  with 
highly  technical  demonstrations.  The  sub- 
ject was  chosen  in  response  to  a  general 
inquiry  among  the  members  for  such  an 
elementary  review  of  the  fundamentals  to 
the  subject. 

The  New  York  Section  meet  in  the 
United  Engineering  Societies  Building  on 
Thursday  evening,  January  20.  A  paper 
on  "  The  Lighting  of  a  BowHng  Alley  " 
was  presented  by  Mr.  Thomas  W.  Rolph, 
and  an  address,  illustrated  with  lantern 
views,  on  "  Selling  Electric  Light,"  by  Mr. 
T.  L  Jones.  The  meeting  was  largely  at- 
tended and  the  discussion  of  the  subject 
vigorous  and  spirited.  Mr.  Rolph  de- 
scribed the  lighting  installation  of  a  bowl- 
ing alley  in  which  tungsten  lamps  and 
metallic  reflectors  were  used.  Mr.  Jones 
gave  a  complete  analysis  of  different 
forms  of  contracts  for  electricity-  for 
light  and  power  as  used  in  New  York, 
Philadelphia,  Boston  and  Chicago,  and 
explanations  of  the  theory  and  practice 
of  arranging  rate  schedules. 

The  meeting  of  the  Philadelphia  Sec- 
tion was  held  on  F"riday  evening,  January 
21.  A  paper  was  presented  by  Dr.  Her- 
bert E.  Ives  on  "  Illuminating  Efficiencies 
of  Light  Sources." 

Chicago  Electric  Club 

At  the  regular  noonday  luncheon  of  the 
Chicago  Electric  Club,  on  January  12,  Mr. 
George  C.  Keech  gave  a  talk  on  the  mer- 
cury vapor  lamp.  After  briefly  relating 
the  history  of  the  mercury  vapor  lamp  as 
developed  by  Mr.  Peter  Cooper  Hewitt, 
Mr.  Keech  put  his  hearers  in  good  humor 
by  relating  some  amusing  incidents  in 
connection  with  the  lamp  on  account  of 
the  peculiar  color  of  its  rays.  He  then 
proceeded  to  give  a  brief  discussion  of 
various  cases  in  which  the  peculiar  quali- 
ties of  the  mercury  vapor  lamp. 
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American   Items 


Annual  Report  of  the  Electrical  De- 
partment OF  the  District  of  Colum- 
bia FOR  the  Fiscal  Year  Ending 
June  30,  1909. 

This  report,  compiled  by  the  Electrical 
Engineer  of  the  District,  Mr.  Walter  C. 
Allen,  has  been  issued  by  the  Government 
Printing  Office.  As  has  been  noted  from 
time  to  time,  the  subject  of  improving  the 
street  lighting  in  Washington,  D.  C,  has 
been  given  much  study  and  experimental 
attention  during  the  past  year.  The  re- 
sults of  this  work  are  fully  given  in  I\Ir. 
Allen's  report,  which  forms,  an  exceed- 
ingly valuable  addition  to  the  literature 
of  this  important  field  of  illuminating  en- 
gineering. Illustrations  of  typical  lamp 
posts  are  given,  together  with  tabulated 
data  of  numerous  illuminometer  measure- 
ments made  in  the  streets. 
A  Semi-Concealed  Church  Lighting 
Installation;  Electrical  World,  De- 
cember 30. 
Describes  the  installation  in  a  building 
constructed  for  a  church,  now  used  as  a 
Jewish  institute,  in  which  the  light- 
sources  were  largely  concealed  from  the 
audience  by  being  placed  high  in  the 
pointed  arches  of  the  roof. 

The  Disadvantages  and  Dangers  from 

THE  Use  of  Gasoline  for  Interior 

Illumination.,  by  Jack  T.   Connors; 

Electrical  World,  January  6. 

A    very    complete    presentation    of    the 

case  against  gasoline  for  indoor  lighting. 

An    Exemplary    Boulevard    Illumina- 
tion ;  Electrical  Review  and  Western 
Electrician,  December  25. 
A    description    of    the    installation    re- 


cently put  in  on  the  Lincoln  Park  boule- 
vard, Chicago. 

Street  Ligh:ting  in  the  City  of  New 
York,  by  H.  Thurston  Owens;  Elec- 
trical Review  and  Western  Electrician,. 
January  i. 

Gives  statistics  as  to  the  number  and 
kinds  of  lamps  used  in  the  city,  and  illus- 
trations of  typical  lamp  posts  with  car- 
bon, tungsten,  and  arc  lamps. 
Tungsten    Lamps   for   Residence   Illu- 
mination,   by    Charles    T.    Phillips; 
Electrical  Review  and  Western  Elec- 
trician, January  8. 
Treats  particularly  of  the   use   of   low 
voltage      small      candle-power      tungsten 
lamps  for  residence  use. 
Tantalum  Lamps  for  the  Lighting  of 
Ships.,    by    Dr.    Alfred    Gradenwitz; 
Electrical  Review  and  Western  Elec- 
trician, January  15. 
The   ability  of  this   form  of  high   effi- 
ciency lamp  to  withstand  the  vibration  in- 
cident to   ships  is  brought  out,   together 
with  the  advantages  of  the  reduction  in 
current  consumption. 

Fixed  Charges  for  Fixed  Expenses  to 
Meet   the    Tungsten    Lamp    Situa- 
tion, by  S.  E.  Doane ;  Central  Station, 
January. 
Mr.  Doane  makes  a  somewhat  elaborate 
analysis  of  the  subject  in  an  attempt  to 
solve  the  knotty  problem  of  how  the  cen- 
tral station  shall  recoup  itself  for  the  loss 
of    current   represented   by   the   tungsten 
lamp.      With    two    of    his    introductory 
statements    not    all    will    be    inclined    to 
agree.    "  The  tungsten  lamp,"  he  says,  "  is 
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the  most  efficient  method  of  transforming 
dollars  into  light  for  domestic  service  that 
the  world  has  ever  known."  Our  gas 
friends  may  have  something  to  say  on  this 
question.  And  again,  "  Electricity  is  not 
a  commodity."  His  argument  in  substan- 
tiation of  this  statement,  while  plausible, 
may  likewise  be  subject  to  dispute: 

'■  For  many,  many  years  previous  to  the 
advent  of  gas  and  electricity,  men  have  pur- 
chased as  a  commodity  the  wherewithal  to 
produce  light.  When  you  purchase  a  candle 
you  purchase  that  which  may  be  considered 
to  be  the  equivalent,  both  of  the  electricity 
and  the  lamp,  but  the  service  item  is  not  m- 
cluded.  When  you  purchase  kerosene  oil 
you  purchase  that  which  is  equivalent  to  the 
electricity  alone,  neither  the  service  nor  the 
lamp  are  included." 

Mr.  Doane  then  gives  a  careful  analysis 
of  the  cost  of  producing  light  with  car- 
bon and  tungsten  lamps,  but  while  broadly 
claiming  that  the  latter  offers  the  cheap- 
est method  of  producing  light  for  domes- 
tic use,  gives  no  figures  in  regard  to  gas. 
The  Confidence-Building  Window  Dis- 
play, by  H.  W.  Chase ;  Electrical  Rec- 
ordj  January. 
Describes  the  window  display  used  by 
the   Dayton   Lighting   Company,   showing 
examples  of  good  and  bad  lighting,  both 
for  show  windows  and  the  home. 
Applying  the  "  Light  of  Welcome/'  by 
Earl  E.  Whitehorne;  Selling  Electric- 
ity, January. 
An  illustrated  article  on  electric   signs 
for  hotels. 

Enclosed  Arc  Light  Experience;  Elec- 
trocraft,  January. 
Describes  a  case  of  the  unsatisfactory 
working  of  a  number  of  arc  lamps  run- 
ning in  parallel  due  to  overloading  of  feed 
wires. 

Electrical  Equipment  of  an  Armored 
Cruiser,  by  L.  St.  D.  Roylance;  Jour- 
nal   of   Electricity,    Pozver    and    Gas, 
January   i. 
The  article  includes  a  complete  descrip- 
tion of  all  the  lighting  apparatus  used. 
Investigation  of  the  Methods  of  Car 
Lighting,  by  Edward  Wray;  Railway 
Electrical  Engineer,  January. 
A   continuation    of   the    report   of   the 


work  on  this  subject  which  was  done  by 
Mr.  Wray  in  connection  with  graduating 
students  of  the  University  of  Wisconsin 
in  1906. 

A  New  Berth  Light;  Raihvay  Electrical 
Engineer,  January. 

This  new  light  consists  of  a  small  tung- 
sten lamp,  which  remains  in  a  fixed  posi- 
tion, with  a  small  prismatic  hemispherical 
globe  placed  in  front  and  pointing  at  an 
angle  of  about  30  degrees  below  the  hori- 
zontal, by  which  the  rays  are  directed  into 
the  best  direction  for  the  passenger's  use. 
A  small  push  switch  operates  the  lamp. 
A  New  Lighting  Invention  of  Interest 
to  "  Curlers  " ;  Canadian  Electrical 
News,  January. 

The  object  of  the  invention  and  the 
novel  method  of  its  achievement  is  thus 
described : 

"  Some  two  years  ago,  Mr.  R.  S.  Kelsch, 
consulting  engineer,  Montreal,  was  called  in 
by  the  Montreal  Curling  Club  to  devise  a 
scientific  system  of  lighting  for  the  club's 
rink.  After  considerable  experimenting,  Mr. 
Kelsch  was  convinced  that  the  modern  light- 
ing methods  brought  out  a  defect  which  se- 
riously interfered  with  the  game  of  curling, 
and  that  was — the  color  of  the  ice  due  to  the 
method  of  freezing,  and  particularly  to  the 
background  of  the  ice. 

"  To  overcome  this  defect,  a  roll  of  white 
paper  such  as  is  used  for  printing  news- 
papers was  secured,  and  with  this  the  ground 
was  carpeted  and  a  sheet  of  ice  formed  over 
the  paper.  The  results  achieved  were  simply 
wonderful,  the  ice  taking  on  a  mirror-like 
appearance. 

"  By  the  change  the  curling  stone  was  made 
more  conspicuous  and  the  uniform  surface 
gave  a  uniform  speed  to  the  stone,  obviating 
the  trouble  experienced  prior  to  the  use  of 
the  paper,  where  the  stone  appeared  to  move 
faster  or  slower,  according  to  the  color  of 
the  ice." 

Styles  of  Window  Lights,  by  "  Inspect- 
or";   American    Gas    Light    Journal, 
January  10. 
A  short  article  treating  of  the  forms  of 
windows  where   all-night  illumination  is 
used  for  safety  or  other  purposes. 
Practical  Demonstration  of  the  Gas 
Arc  Light,  by  "Inspector";  Ameri- 
can Gas  Light  Journal,  January  17. 
Sets   forth   briefly   the   special    field   of 
the   gas   arc,   and   dwells   upon   efifective 
means  of  its  commercial  demonstration. 


684 


THE    ILLUMINATING   ENGINEER 


Foreign  Items 

Compiled  by  J.  S.  Dow 


ILLUMINATION. 

The  Inaugural  Meeting  of  the  Illu- 
minating     Engineering      Society 
Held  in  London^  November  i8,  1909. 
A  full  account  of  this  meeting  will  be 
found  in  the  Illuminating  Engineer  (Lon- 
don) for  December.    It  includes  the  presi- 
dential address,  the  report  of  the  council, 
and  list  of  members  up  to  date.    It  is  im- 
possible in  the  space  available  to  give  any 
adequate  abstract  of  the  presidential  ad- 
dress.    It  was  devoted  mainly  to  an  ex- 
planation of  the  aims  of  the  society  and 
has  been  widely  reported  elsewhere  in  the 
press. 

EDITORIALS. 
Illuminating     Problems      {Electrician, 

Nov.  26). 
The   Illuminating   Engineering    Soci- 
ety {Gas  Engineer's  Magasine,  Nov. 
15,  Dec.  15). 
Illuminating  Agents    (/.    G.   L._,   Nov. 

30)- 
The    above    editorials    are    mainly    de- 
voted to  the  Illuminating  Engineering  So- 
ciety   and    speak    of    its    prospects    very 
favorably.      Some   other   comments   were 
mentioned  in  the  last  review. 
Light  in  Custom  and  Superstition,  by 
Dr.    M.    Gaster;,    {Ilium.    Engineer, 
Lond.,  Dec). 
The  author  proceeds  a  step  further  in 
his  analysis  of  religious  and  superstitious 
ideas  connected  with  light  and  shows  how 
the   connection   established  between   light 
and  immortality  also  led  to  the  association 
of  the  appearance  of  ghosts  and  demons 
with  luminous  effects.     For  example,  we 
speak  of  "  seeing  a  ghost "  always,  and 
the  very  name  given  to  the  Prince  of  Evil, 
"  Lucifer,"  is  also  symbolic. 
Modern  Methods  of  Illumination,  by 
L.  Gaster  (lecture  delivered  at  Lon- 
don   Institution,    Nov.    22;    reported 
Ilium.  Eng.,  Lond.,  Dec). 
The  lecture  is  intended  to  be  a  popular 


summary  of  the  chief  modern  systems  of 
lighting  and  their  use.  The  lecturer,  how- 
ever, dwelt  especially  on  the  need  for  a 
standard  specification  for  illuminating 
apparatus. 

Konstruktion  der  Bodeneeleuchtungs- 
kurven  aus  der  Lichtstarkekurve^ 
by  J.  Sumec   {Elek.  u.  Masch.,  Dec 

5). 
The  author  summarizes  the  chief  meth- 
ods of  constructing  graphically  the  curves 
of  ground  illumination  from  the  polar 
curve  of  light  distribution  of  an  illumi- 
nant.  He  illustrates  his  method  by  work- 
ing out  the  illumination  curve  between 
two  flame  arcs  of  the  Excello  type  at  a 
given  height  and  a  specified  distance 
apart.  He  also  points  out  that  when  the 
dioptric  globe  is  used  the  best  theoretical 
height  of  the  lamps,  at  the  usual  distance 
apart,  works  out  to  about  II  metres  .  .  . 
a  reasonable  value.  But  if  no  dioptric 
globe  were  used  the  lamps  would  have  to 
be  placed  at  the  inconvenient  height  of 
about  23  metres  to  get  the  same  result. 
Die  feuerfesten   Stoffe  und  die  Hei- 

zungs-  und  Beleuchtungstechnik^ 

by  O.  Vogel  (Z.  /,  B.,  Dec  10). 
Streetlighting   at    Handsworth    {Gas 

Engineer's  Magazine,  Nov.  15). 
Le  Rendement  des  Sources  Lumineuses 

{Rev.  des  Eclair  ages,  Nov.  15). 
Fortschritte    im    Beleuchtungs-    und 

Luftungswesen    des    Bergwerkbe- 

TRiEBEN  {Z.  f.  B.,  Dec  10). 
PHOTOMETRY. 
Light    and    Some    Reflections,    by    J. 

Abady  (/.  G.  L.,  Dec.  14;  Gas  World, 

Dec  18). 
The  lecturer  dealt  with  the  fundamental 
laws  of  photometry  and  their  limitations 
in  actual  measurement.  He  also  laid 
stress  on  the  desirability  of  avoiding 
"  empirical "  methods  of  measurement. 
Finally  he  describes  his  own  type  of 
"  street-photometer,"  in  which  the  varia- 
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lion  in  the  illumination  of  the  photometer- 
disc  is  achieved,  not  by  altering  the  dis- 
tance of  the  comparison  source,  but  by 
altering  the  area  of  an  illuminated  sur- 
face exposed. 
The  Flicker  Photometer,  by  H.  Morris 

Airey  (Electrician,  Dec.  17). 
The  Flicker  Photometer  and  the  Eye, 
by  J-  S.  Dow  (/.  G.  L.,  Nov.  30;  Elec- 
trician, Nov.  26). 

These  two  contributions  deal  with  the 
question  of  the  physiological  theory  under- 
lying the  flicker  photometer.  H.  Morris 
Airey  endeavors  to  explain  the  action  of 
the  flicker  instrument  on  the  supposition 
that  retinal  impulses  due  to  the  three 
primary  colors  die  away  at  different  rates. 

The  second  item  is  devoted  to  the  dis- 
cussion raised  after  the  recent  paper  by 
J.  S.  Dow  before  the  Physical  Society, 

EDITORIALS. 

Mr.  Abady  on  Photometry  {G.  W.,  Dec. 

18;/.  G.  L.,  Dec.  21). 
Illumination  Measurements  (Gas  En- 
gineer's Magazine,  Nov.  15). 
User  die  Einheit  der  Beleuchtungs- 

starke,  by  B.  Monasch  (/,  /.  G.,  Dec. 

II). 
The  author  traces  the  development  of 
the  term  "  lux  "  and  shows  how  two  pos- 
sible interpretations  of  this  term  may  be 
found  to  exist.  He  concludes  his  article 
by  a  table  comparing  the  units  of  in- 
tensity of  illumination  prevailing  in  differ- 
ent countries  as  they  now  stand  in  terms 
of  the  international  unit  of  light. 
Illumination,    Its    Distribution    and 

Measurement,    by    A.    P.    Trotter. 

(Continued.)       (Ilium.   Eng.,   Lond., 

Dec). 
The  author  describes  in  detail  various 
patterns  of  Trotter  illumination  photom- 
eter. 

ELECTRIC  LIGHTING. 
Die  Wirkung  des  elektrischen  Lichtes 

BEI  DEM    ScHAUFENSTER-WeTTBEWERB 

IN  Berlin,  by  P.  Behrens  (A.  E.  G. 
Zeitschr.,  Nov.). 
Describes    several    methods    of    shop 
lighting  on  view  at  a  recent  exhibition  in 


Berlin.     Some  attractive  illustrations  ac- 
company the  article. 

EDITORIAL. 
The     Present     Aspects     of     Electric 
Lighting   (Elec.  Review,  Nov.  26). 
Uber  neuere  Flammenbogenlampen,  by 
■p.  Heyck  (E.  T.  Z.,  Nov.  4,  11). 
A  very  complete  account  of  the  newest 
types  of  flame  arc  lamps  of  Messrs.  Kort- 
ing  and  Mathiesen.     Polar  curves  of  light 
distribution    of   various    types    of    lamps, 
both  direct  current  and  alternating,  and 
with  and  without  the  dioptric  globe,  are 
given. 

La  Lampe  a  Filament  Metallique,  by 
Henry    (Electrician,    Nov.    20;   Rev. 
des  Eclairages,  Dec.  15,  etc.). 
Transformateurs  et  Interrupteurs  au- 
tomatiques    pour    lampes    a    fila- 
ment    metallique,     by     Marchand 
(Electricien,  Dec.  4). 
Das      neue      Diazed-Sicherungssystem 
und   seine   Entstehung,  by   P.   H. 
Perls  (Elek.  u.  Masch.,  Dec.  12). 
Electricity  in  Churches^  by  G.  Siegel 
(A.  E.  G.  Zeitschr.,  Dec). 
Describes    some   electrical   installations 
ill  churches.     It  is  interesting  to  observe 
that  in  a  number  of  cases  arc  lamps  are 
used,  a  somewhat  striking  example  of  the 
use  of  the  new  illuminants  in  old  interiors. 
Metallic  Filament  Lamps,  by  G.  Wil- 
kinson and  R.  McCourt  (Elec.  Engi- 
neer, Dec.  17). 
Discusses  the  effect  of  metallic  filament 
lamps  on  the  revenue  of  the  company  at 
Harrogate,  and  puts   forward  a  number 
of  figures  comparing  their  costs  with  arc 
lighting,  etc. 
Lampe  a  Arc   (Le  Moniteur  de  I'lndus- 

trie  du  Gax,  etc.,  Oct.  31). 
Die  Gluhlampen-Einkaufsvereinigung 
DES     Verbandes      Schweizerischer 
Elektrotechniker    (/.   /.    G.,   Nov. 

27). 

Gives  some  account  of  the  work  of  the 
Union  controlling  the  sale  of  glow  lamps 
in  Switzerland.  The  tests  carried  out  by 
the  Union  have,  it  is  said,  had  very  bene- 
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ficial  results,   and  agree  well  with  those 

instituted  by  manufacturers.     One  point 

emphasized  is  that  short-life  overrunning 

tests  on  glow  lamps  are  unsatisfactory. 

Lamps  must  be  tested  for  life  at  normal 

voltage. 

Some     Points     in     Relation     to     Arc 
Lamps  (Elec.  Rev.,  Dec.  17). 

The  ABC  Flaming  Arc   {Electricien, 
Nov.  13). 

Metallic  Filament  Lamps  {Elec.  Engi- 
neer, Dec.  3). 

GAS,  OIL,  ACETYLENE  LIGHTING, 

ETC. 

EDITORIALS. 

The  New   Test   Burner   Bill    {G.    W., 
Nov.  2y). 

Gas  Legislation  for  1910  {G.  W.,  Dec. 

4). 
Neuheiten  auf  DEM  Gebiete  der  Invert- 
beleuchtung,  by  M.  Scholz  (/.  /.  G., 
Dec.  25). 
The  author  dwells  upon  the  value  of 
the  inverted  mantle  both  for  interiors  and 
for  street  lighting.     In  the  latter  case,  he 
states,  the  shape  of  the  polar  curve  of 
light   distribution   is    favorable   to    street 
lighting  and  the  Gratzin  incandescent  gas 
lights  can  be  hung  at  a  lower  height  than 
flame  arcs. 

Spannvorrichtungen     u.     Gelenkkan- 
delaber      fur      niederdruck      und 
Pressgas-Invertlampen,  by  D.  Witt 
(/.  /.  G.,  Dec.  18). 
Describes  some  of  the  recent  methods 
of   slinging   high   and   low   pressure    gas 
lamps  on  wires  spanning  the  street,  etc. 
Gaszundvorrichtungen   (5),  Chemisch 
wirkend  Zunder  (Z.  /.  B.,  Nov.  30). 
Church   Lighting  by   Inverted   Burn- 
ers {G.  W.,  Nov.  20). 


Untersuchung  uber  den  Einfluss  des 
Cergehaltes  bei  Gluhkorpern  (Z. 
/.  B.,  Nov.  30). 

Discusses  the  researches  of  Lux  on  the 
effect  of  altering  the  percentage  of  cerium 
in  mantles.  It  is  generally  believed  that 
the  amount  of  cerium  should  not  be  re- 
duced below  0.8  per  cent.,  though  a  special 
new  process  is  supposed  to  render  this 
less  vital.  Lux,  however,  finds  that  the 
radiant  efficiency  of  the  mantle  was  re- 
duced from  0.501  to  0.142  per  cent,  when 
the  amount  of  cerium  was  reduced  to  only 
c.l  per  cent. 

The  Dacolight  Regenerative  Lamp  (/. 

G.  L.,  Dec.  7;  G.  W.,  Dec.  18). 
The    Dacolight    Controller    {G.    W., 

Dec.  11). 
The    Automatic    Lighting    of    Public 

Lamps  (/.  G.  L.,  Dec.  14). 
Incandescence  Mantles  (/.  G.  L.,  Dec. 

14). 
Refers  to  a  method  of  making  mantles 
according  to  which  the  incandescent 
material  is  deposited  on  a  quartz  core. 
The  resulting  mantle  is  believed  to  be 
exceptionally  durable. 

The  Automaton  Lamp  Controller  (G. 

IV.,  Nov.  20). 
Apropos     dTncandescence      {Rev.     des 

Eclairages,  Nov.) 
L'Eclairage  des   Fermes  et   Chateaux 

{Jour,  de   I' Union  des  Proprietaires 

d'Appareils  a  Acetylene,  Oct.). 


Contractions   used: 

E.   T.  Z.     EleJctrotcchnische  Zcitschrift. 

a.  W.    Gas  World. 

Ilium.  Eng.,  Lond.  Illuminating  Engineer  (Lon- 
don) . 

J.  G.  L.    Journal  of  Gaslighting. 

J,  f.  G.  Journal  iiir  Gasheleuchtung  und  Was- 
acrversor(iung. 

Z.  f.  B.     Zeitschrift  fiir  Beleuchtungswesen. 
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